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Today, the 
goal remains 


low-dose oral 
contraception. 


In recent years, the trend in 
oral contraceptive prescribing 
has definitely been toward 
formulations of 50 mcg or less. 
The reason for this is sound 
medicine: give the patient the 
lowest hormonal content nec- 
essary to assure effective con- 
traception while anticipating 
a minimum of side effects * 


*Note: serious as well as minor side effects 
have been reported following the use of all 
oral contraceptives. These include thrombo 
embolic disease. Please see summary of Pre 
scribing Information on following page 


Although the low-dose oral 
contraceptives are highly ef- ` 
fective in most patients and 
offer a relatively low rate of , 
menstrual irregularities, som 
patients must have their fori. 
mulation switched because of ! 
breakthrough bleeding. At this ` 
crucial time, a decisjgn must ; 
be made as to oe ss 
dose formulation cores clos- 
est to the initial goal of oral} 
contraception. 


But 
breakthrough 
bleeding may 
require dosing 
upwards. 


Norinyl 1+50 represents 
excellent choice at this j 
ture. Though oo 
in hormonal content su 
50 mcg products, the Norin 
1+50 combination of 1 

norethindrone and 0.05 

mestranol is a low-dose prod 


uct which has become a sta 
dard for comparison. 





3 We 
"ey, 
3 feia 


Son ~~z Stepupand 


Étay within the 


— ’ still stay low. 


PNorinyl 1+50 combines an 
Westablished high rate of effi- 
F cacy with a low recorded inci- 
` dence of menstrual irregular- 
ities. (In clinical trials of 3,852 
women for 45,937 cycles, break- 


| TABLETS 
through bleeding was 3.7% of U ex 
cycles and amenorrhea was Orin +50 
5.0% of cycles.) For more than N 
a decade, Norinyl 1+50 has norethindrone 1 mg with mestranol 0.05 mg) 


~?en a trusted formulation 
with an extensive history of 
vatient experience and accep- 
ance. 

bo, today, when you have 
OS adjust dosage upwards, 
consider Norinyl 1+50. It al- 
lows you to “step up and still 
stay low." 
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C)1980 Syntex (FP), Inc 


Please sze summary of Prescribing Information on following page 
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Norinyl?1+50 21-Day tits = ts 


Bs (norethindrone 1 mg. with mestranol 0.05 mg.) 


Norinyl® 1+50 28-Day tabiets 
(21 norethindrone 1 mg. with mestranol 
0.05 mg. tablets followed by 7 inert tablets) 


2P _ ORAL CONTRACEPTIVE (0.C.) AGENTS 
Fi CATIONS 0.C.s are indicated for the paon of pregnancy. DOSE- 





[i 
LATED RISK OF THROMBOEMBOLISM FROM 0.C.s. Studies have shown a 
sitive association between the dose of estrogens in 0.C.s and the risk of 

fmboembolism. For this reason, it is prudent and in keeping with good 
principles of therapeutics to minimize exposure to estrogen. The 0.C. prod- 
‘uct prescribed for any given patient should be that product which contains the 
least amount of estrogen that is compatible with an acceptable pregnancy rate 
and patient acceptance. It is recommended that new acceptors of O.C s 
‘should be started on preparations containing 0.05 mg or less of estrogen. 


= CONTRAINDICATIONS 1. Known or suspected pregnancy (see Warning No. 

5). 2. Thrombophlebitis or thromboembolic disorders. 3, A past history of 

op vein thrombophlebitis or thromboembolic disorders. 4. Undiagnosed 

jormal genital bleeding. 5. 0.C.s should not be used by women who have or 

have had any of the following conditions: a. Cerebral vascular or coronary ar- 

= tery disease. b. Known or suspected carcinoma of the breast. c. Known or 

Aipacod e jen dependent neoplasia. d. Benign or malignant liver tumor 

developed during the use of oral contraceptives or other estrogen con- 
taining products. 


WARNINGS: Cigarette smokin 
diovascular side s from 0. 
with heavy smoking (15 or more 
marked in women over 35 years of 
be strongly advised not to smoke. 


The use of 0.C.s is associated with increased risk of several serious condi- 
tions including thromboembolism, stroke, myocardial infarction, liver 

| tumor, gall bladder disease, visual disturbances, fetal abnormalities, and 
pipatansin. Practitioners prescribing 0.C.s should be familiar with the 

me ii fol lowing information relating to these risks. 


s . Thromboembolic Disorders and Other Vascular Problems: An increased 
ov k of thromboembolic and thrombotic disease associated with the use of 
ty C.s is well established. One British study demonstrated an increased rela- 

tisk for fatal venous thromboembolism; two British and three American 

studies demonstrated an increased relative risk for non-fatal venous throm- 
_ boembolism. These studies estimate that users of 0.C.s are 4 to 11 times 

` ae than nonusers to develop these diseases without evident cause. 
EBROVASCULAR DISORDERS. Two American studies demonstrated an 

_ increased relative risk for stroke, which had not been shown in prior British 
Studies. In a collaborative American study of cerebrovascular disorders in 

$ men with and without predisposing causes, it was estimated that the rela- 
x risk of hemorrhagic stroke was 2.0 times greater in users than nonusers 


increases the risk of serious car- 
his risk incr 
jarettes per 


d is q 
Women who use 0.C.s should 


| and the relative risk of thrombotic stroke was 4 to 9.5 times greater in users 


am in nonusers. A British long-term, follow-up study reported in 1976 a 


FAL ighly significant association between O.C. use and stroke. Another British 


long-term, follow-up study had suggested such an association in 1974, but 
the number of cases was too small to estimate the risk. MYOCARDIAL IN- 
FARCTION. An increased relative risk of myocardial infarction associated with 
-the use of 0.C.s has been reported, confirming a previously suspected asso- 
ge . One study conducted in the United Kingdom found, as expected, that 
e greater the number of underlying risk factors for coronary artery disease 
jarette smoking, hypertension, hypercholesterolemia, obesity, diabetes, 

“histo ng 


of preeclamptic toxemia) the higher the risk of developing myocardial 


` infarction, regardless of whether the patient was an 0.C. user or not. 0.C.s, 
however, were found to be an additional risk factor. In terms of relative risk, it 


ss 

3 
et 
£ 


has been estimated that 0.C. users who do not smoke (smoking is consid- 
ered a major predisposing condition to myocardial infarction) are about twice 
as likely to have a fatal myocardial infarction as nonusers who do not smoke. 
C. users who are also smokers have about a 5-fold increased risk of fatal 
infarction compared to users who do not smoke, and about a 10- to 12-foid 
increased risk compared to nonusers who do not smoke. Furthermore, the 
number of Ohad smoked is also an important factor. In determining the 
importance of these relative risks, however, the baseline rates for various age 
ps Must be given serious consideration. (The estimates are based on 

itish vital statistics which show acute myocardial infarction death rates 2- to 

ss than in the U.S. for women in these age groups; consequently, 

S. death rates could be higher.) The importance of other predispos- 

itions mentioned above in determining relative and absolute risks 

een quantified; other synergistic actions may exist. RISK OF DOSE 

Of data derived from several national adverse reaction reporting 

yster investigators concluded that the risk of thromboembolism 
ding coronary thrombosis is directly related to the dose of estrogen used 
.C.s, Preparations containing 0.1 mg or more of estrogen were as- 

jated with a higher risk of thromboembolism than those containing 0.05- 

mg of estrogen. Their analysis did suggest, however, that the quantity 
| estrogen may not be the sole factor involved. This finding has been sup- 
orted by a study in the United States. Careful epidemiological studies to de- 
‘mine the degree of thromboembolic risk associated with progestogen-only 
0.0.5 have not been performed. Cases of thromboembolic disease have been 
“reported in women say these products, and they should not be presumed to 
free of excess risk. ESTIMATE OF EXCESS MORTALITY FROM CIRCULAT- 
ORY DISEASE. A large British prospective study estimated the mortality rate 
per 100,000 women per year from diseases of the circulatory system for 
users and nonusers of 0.C.s according to age, smoking habits, and duration 
of use. The overall excess death rate annua from circulatory diseases for 
0.C. users was estimated to be 20 per 100,000 (ages 15-34 —5/100,000; 
ages 35-44 —33/100,000; ages 45-49 —140/100,0 0}. The risk is concen- 

- trated in older women, in those with a long duration of use, and in cigarette 
smokers, and may persist after discontinuation of 0.C. use. It was not possi- 
ble, however, to examine the interrelationships of age, smoking, and dura- 
tion of use, nor to compare the effects of continuous vs. intermittent use. 
Although the study showed a 10-fold increase in death due to circulatory dis- 
eases in users for 5 or more years, all of these deaths occurred in women 35 
or older. Until larger numbers of women under 35 with continuous use for 5 
-Or more years are available, it is not possible to assess the magnitude of the 
relative risk for this younger age group. The available data from a variety of 
_ Sources have been analyzed to estimate the risk of death associated with vari- 
-Ous methods of contraception. The estimates of risk of death for each method 
include the combined risk of the contraceptive method (e.g., thromboem- 
bolic and thrombotic disease in the case of 0.C.s) plus the risk attributable to 
nancy or ion in the event of method failure. This latter risk varies 

the eff ess of the contraceptive method. The findings of this 

own in Table 1 below. The study concluded that the mortality 

with all methods of birth control is low and below that of 

ith the exception of 0.C.s in women over 40 who smoke. (The 

for pill only/smokers for each age group are for smokers as a 

Class. For ‘‘heavy’’ smokers (more than 15 cigarettes a day), the rates given 
ld be about double; for ‘light’ smokers test than 15 cigarettes a day), 
b ut 50 percent.) The lowest mortality is associated with the condom or dia- 
ragm backed up by early abortion. The study also concluded that 0.C. 
rs who smoke, especially those over the age of 30, have a greater mortal- 

isk than O.C. users who do not smoke. 

LE 1. The annual number of deaths associated with control of fertility and 
control per 100,000 nonsterile women by regimen of control and age of 
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; 8 
Pill —nonsmokers i i 4 
Bete pii y smokers 4 6 
$ ly Ñ í ae 
t- N nal 
Ci ception only : A 2.0 
3 Traæfional contra- 


Teption and abortion 0.2 0.3 
a 
à. ibe sk of thromboembolic and thrombotic disease associated with 0.C.s 
increases with age after approximately age 30 cardial infarction, 
is further increased by hypertension, hypeyg#idemias, ‘obesity, diabetes, or 
istory of Preeclampic toxemia and espe’ cigarette smoking. Based on 


ders associated with : 
other predisposing conditions — risk as- 


em 
Age Below 30 30-39 
Heavy smokers C B 
Light smokers D c 
Nonsmokers 
(No predisposing conditions) D C.D c 
C,B BA 


Nonsmokers 
(other predisposing conditions) c 
A—Use associated with very Use associated with moderate risk. 
se associated with high risk. Use associated with low risk 
The physician and the patient should be alert to the earliest manifestations of 
thromboembolic and thrombotic disorders (e.g., thrombophlebitis, pulmo- 
nary embolism, cerebrovascular insufficiency, coronary occlusion, retinal 
thrombosis, and mesenteric thrombosis). Should any of these occur or be 
suspected, the drug should be discontinued immediately. A four- to six-fold 
increased risk of post-surgery thromboembolic complications has been re- 
ported in O.C. users. If feasible, 0.C.s should be discontinued at least 4 
weeks before surgery of a type associated with an increased risk of throm- 
boembolism or prolonged immobilization. Data also suggest that the pres- 
ence of varicose veins substantially increases the risk of superficial venous 
thrombosis of the leg, the risk depending on the severity of the varicosi- 
ties. Ocular Lesions: There have been reports of neuro-ocular le- 
sions such as optic neuritis or retinal thrombosis associated with the use of 
0.C.s. Discontinue 0.C. medication if there is unexplained, sudden or 
gradual, partial or complete loss of vision; onset of proptosis or diplopia; 
papilledema; or retinal vascular lesions; and institute appropriate diagnostic 
and therapeutic measures. Carcinoma: Long-term continuous administration 
of either natural or synthetic estrogen in certain animal species increases the 
frequency of certain adenomas, benign or malignant, such as those of the 
breast, cervix, vagina, uterus, ovary, pituitary and liver. Certain synthetic 
progestogens, none currently contained in 0.C.s, have been noted to in- 
Crease the incidence of mammary nodules, benign and malignant, in dogs. 
Several retrospective case-control studies have reported an increased relative 
risk (3.1 to 13.9 times) associating endometrial carcinoma with the prolonged 
use of estrogens in postmenopausal women who took estrogen replacement 
medication to relieve menopausal symptoms. One publication reported on the 
first 30 cases submitted by physicians to a registry of cases of adenocar- 
cinoma of the endometrium in women under 40 on 0.C.s. Of the adenocar- 
cinomas found in women without predisposing risk factors for adenocar- 
cinoma of the endometrium (e.g., hs oa bleeding at the time 0.C.s were 
first given, gag ovaries) nearly all occurred in women who had used a 
sequential O.C. These products are no longer marketed. No statistical associ- 
ation has been reported napag an increased risk of endometrial cancer in 
users of conventional combination or progestogen-only 0.C.s, although indi- 
vidual cases have been reported. Several studies have shown no increased 
risk of breast cancer to women taking 0.C.s or estrogens, In one study, how- 
ever, while no overall increased risk of breast cancer was noted in women 
treated with 0.C.s, a gratta risk was suggested for the subgroups of 0.C. 
users with documented benign breast disease and for long-term (2-4 years) 
users. One other study indicated an increasing risk of breast cancer in women 
taking menopausal estrogens, which increased with duration of follow-up. A 
reduced occurrence of benign breast tumors in users of 0.C.s has been well 
documented. In a prospective study of women with cervical dysplasia, there 
was an increase in severity and of conversion to cancer in situ in 0.C. users 
compared with nonusers. This became statistically significant after 3 to 4 
years of use. Nonreversal of dysplasia within the first 6 months of pill use was 
Suggested to be predictive of progression after prolonged exposure. There 
have been other reports of microglandular hyperplasia of the cervix in users 
of 0.C.s. In summary, there is at present no confirmed evidence from human 
studies of an increased risk of cancer associated with 0.C.s. Close clinical 
surveillance of all women taking 0.C.s is, nevertheless, essential. In all cases 
of undiagnosed persistent or recurrent abnormal vaginal bleeding, appropri- 
ate diagnostic measures should be taken to rule out malignancy. Women with 
a strong family history of breast cancer or who have breast nodules, fibrocys- 
tic disease or abnormal mammograms should be monitored with particular 
care if they elect to use 0.C.s instead of other methods of contraception, 4. 
Liver Tumors: Sudden severe abdominal pain or shock may be due to rupture 
and hemorrhage of a liver tumor. There have been reports associating benign 
or malignant liver tumors with 0.C. use. This has been reported in short- 
term as well as long-term users of 0.C.s. One study reported that use of 0.C.s 
with high hormonal potency and age over 30 years may further increase a woman's 
risk of hepatocellular adenoma. Two studies relate risk with duration of use, the 
risk being much greater after 4 or more years of use. Although it is an un- 
common lesion, it should be considered in women presenting with an “‘acute 
abdomen". The tumor may cause serious or fatal hemorrhage. Patients with 
liver tumors have demonstrated variable clinical features which may make 
preoperative diagnosis difficult. Some cases presented because of right upper 
quadrant masses, while most had signs and symptoms of acute in- 
traperitoneal hemorrhage. Routine radiological and laboratory studies may 
not be helpful. Liver scans may clearly show a focal defect. Hepatic ane rey 
raphy may be a useful procedure in diagnosing primary liver neoplasm. 5. 
Use in or Immediately Preceding Pregnancy, Birth Defects in Offspring, and 
Malignancy in Female Offspring: The use of female sex hormones —both es- 
trogenic and progestational agents—during early pregnancy may seriously 
damage the offspring. It has been shown that females exposed in utero to 
diethylstilbestrol, a nonsteroidal estrogen, have an increased risk of develop- 
ing in later life a form of vaginal or cervical cancer that is ordinarily extremely 
rare. This risk has been estimated to be of the order of 1 in 1,000 exposures 
or less. Although there is no evidence at the present time that 0.C.s further 
enhance the risk of developing this type of malignancy, such patients should 
be monitored with particular care if they elect to use 0.C.s instead of other 
methods of contraception. Furthermore, a high percentage of women ex- 
osed to diethylstilbestrol (from 30 to 90%) have been found to have epithe- 
ial changes of the vagina and cervix. Although these changes are histologi- 
cally benign, it is not known whether this condition is a precursor of vaginal 
malignancy. Male children so exposed may ee abnormalities of the uro- 
genital tract. Although similar data are not available with the use of other es- 
trogens, it cannot be presumed that they would not induce similar changes 
An increased risk of congenital anomalies, including heart defects and limb 
defects, has been reported following use of sex hormones, including 0.C.s, 
in pregnancy. In one case-control study it was estimated that there was a 
4.7-told increased relative risk of limb-reduction defects in infants exposed in 
utero to sex hormones (0.C.s, hormonal withdrawal tests for pregnancy or 
attempted treatment for threatened abortion). Some of these exposures were 
very short and involved only a few days of treatment. The data suggest that 
the risk of limb-reduction defects in exposed fetuses is somewhat less than 1 
in 1,000 live births. In a large prospective study, cardiovascular defects in 
children born to women who received female hormones, including 0.C.s, 
during Salty regnancy occurred at a rate of 18.2 per 1,000 births, compared 
to 7.8 per 1,000 for children not so exposed in utero. These results are statis- 
tically significant. In the past, female sex hormones have been used during 
pregnancy in an attempt to treat threatened or habitual abortion. There is 
considerable evidence that estrogens are ineffective tor these indications, and 
there is no evidence from well controlled studies that progestogens are effec- 
tive for these uses. There is some evidence that triploidy and possibly other 
types of polyploidy are increased among abortuses from women who become 
pregnant soon after ceasing 0.C.s. Embryos with these anomalies are virtu- 
ally always aborted spontaneously. Whether there is an overall increase in 
spontaneous abortion of pregnancies conceived soon after stopping 0.C.s is 
unknown, If the patient has not adhered to the prescribed schedule, the pos- 
sibility of pregnancy shoulc be considered at the time of the first missed 
period (or after 45 days from the last menstrual period if progestogen-only 
0.C.s are used) and further use of 0.C.s should be withheld until pregnancy 
has been ruled out. It is recommended that for any patient who has missed 
two consecutive periods, pregnancy should be ruled out before continuing 
the contraceptive regimen. If gognney is confirmed, the patient should be 
apprised of the potential risks to the fetus and the advisability of continuation 
of the pregnancy should be discussed in the light of these risks. It is also 
recommended that women who discontinue 0.C.s with the intent of becom- 
ing pregnant use an alternate form of contraception for a period of time 
before attempting to conceive. Many clinicians recommend 3 months, al- 
posh no precise information is available on which to base this recom- 
mendation. The administration of progestogen-only or progestogen-estrogen 
combinations to induce withdrawal bleeding should not be used as a test of 
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egni Gall Bladder pee “ Studies report an increased risk of gall 

ladder feast in users of f RD ns. In one study, an creasa: 
risk d after 2 years of use and doubled after 4 or 5 years of use. |" * 
another study an increased risk was apparent between 6 and 12 months o, 


_ use. 7. Carbohydrate and Lipid Metabolic Effects: A decrease in glucose 


erance has been observed in a significant percentage of patients on 0.C.: 
For this reason, prediabetic and diabetic patients should be carefully © 
served while receiving 0.C.s. An increase in triglycerides and total phe 
pholipids has been observed in patients receiving 0.C.s. The clinical signit 
cance of this finding is unknown. 8. Elevated Blood Pressure: An increase ir 
blood pressure has been reported with O.C. use. In some women, hyperte: 
sion may occur within a few months of beginning O.C. use. In the first year 
use, the prevalence of women with hypertension is low in users and ma) 

no higher than that of a comparable group of nonusers. The prevalenci 
users increases, however, with longer exposure, and in the fifth year of us: 
two and a half to three times the reported prevalence in the first year. Ame 
also strongly correlated with the development of Pepemnen in 0.C. use. 
Women with a history of elevated blood pressure (nypertension), preexistin 
renal disease, a history of toxemia or elevated blood pressure during preç 
nancy, a familial tendency to hypertension or its consequences, or a Fistor 
of excessive weight gain or fluid retention during the menstrual cycle may t 
more likely to develop elevation of blood pressure when given 0.C.s anc 
therefore, should be monitored closely. Even though elevated blood pressure, 
may remain within the ‘‘normal’’ range, the clinica! implications of @ipvati 
should not be ignored and close surveillance is indicated, partici 
women with other risk factors for cardiovascular disease or stroki 
blood pressure may or may not persist after discontinuation of the O° 
Headache: The onset or exacerbation of migraine or development of headac 
of a new pattern which is recurrent, persistent, or severe, requires disci 
tinuation of 0.C.s and evaluation of the cause. 10. Bleeding /rregularitie 
Breakthrough bleeding, spotting, and missed menses are frequent reasor 
for patients discontinuing 0.C.s. In breakthrough bleeding, as in all cases 
irregular bleeding from the vagina, nonfunctional causes should be borne 
mind. In undiagnosed persistent or recurrent abnormal bleeding from t 
vagina, adequate diagnostic measures are indicated to rule out pregnancy « 
malignancy. If pathology has been excluded, time or a change to anothe 
formulation may solve the problem. Changing to an O.C. with a higher estro- 
gen content, while potentially useful in minimizing menstrual irregularity, 
should be done only if necessary since this may increase the risk of throm- 
boembolic disease. Women with a past history of oligomenorrhea or secon- 
dary amenorrhea or young women without regular cycles ma have a tend 
ency to remain anovulatory or to become amenorrheic after discontinuatic 
of 0, Women with these preexisting problems should be advised of th’. 
possibility and encouraged to use other contraceptive methods. Post-us 
anovulation, possibly prolonged, may also occur in women without previous 
irregularities, A higher incidence of galactorrhea and of pituitary tumor 
(e.g., adenomas) has been associated with amenorrhea in former user 
compared with nonusers. One study reported a 16-fold increased prevalent 
of pituitary prolactin-secreting tumors among patients with postp 
amenorrhea when galactorrhea was present. 11. Infertility: There is eviden 
of impairment of fertility in women discontinuing 0.C.s in comparison wi 
those discontinuing other methods of contraception. The impairment appea 
to be independent of the duration of use of the preparations. Whil 
pairment diminishes with time, there is still an appreciable differente Y 
results in nulliparous women for the O.C. and non-0.C. groups 30 month 
after discontinuation of birth control. For parous women the difference is . ¢ 
longer apparent 30 months after cessation of contraception. 12. Ectopi 
Pregnancy: Ectopic as well as intrauterine creonaney may occur in contrac 
tive failures. However, in progestogen-only O.C. failures, the ratio of ectop: 
to intrauterine pregnancies is higher than in women who are not receivir 
0.C.s, since the drugs are more effective in preventing intrauterine than 
topic pregnancies. 13. Breast Feeding: 0.C.s given in the postpartum per: 
may interfere with lactation. There may be a decrease in the quantity a. 
quality of the breast milk. Furthermore, a small fraction of the hormon 
agents in 0.C.s has been identified in the milk of mothers receiving thes 
drugs. The effects, if any, on the breast fed child have not been determined. 
feasible, the use of 0.C.s should be deferred until the infant has be> 
weaned. PRECAUTIONS GENERAL 1. A complete medical and family history 
should be taken prior to the initiation of 0.C.s. The pretreatment and periodic 
poa examinations should include special reference to blood pressure 
reasts, abdomen and pelvic organs, including Papanicolaou smear and rele 
vant laboratory tests. As a general rule, 0.C.s should not be prescribed for 
longer than 1 year without another physical examination being performed. 2 
Under the influence of estrogen-progestogen apanan preexistin’ 
uterine leiomyomata may increase in size. 3. Patients with a history 
psychic depression should be carefully observed and the drug discontinue 
depression recurs to a serious degree. Patients becoming significantly 
pressed while taking 0.C.s should stop the medication and use an alter 
method of contraception in an attempt to determine whether the sympto. 
drug related. 4. 0.C.s may cause some degree of fluid retention. They shou 
be prescribed with caution, and only with careful monitoring, in patients w’ 
conditions which might be aggravated by fluid retention, such as convuls 
disorders, migraine qynctaines asthma or cardiac, hepatic or renal ins 
ciency. 5, Patients with a past history of jaundice during pregnancy have 
increased risk of recurrence of jaundice while receiving O.C. therapy. If j: 
dice develops in any patient receiving such drugs, the medication should 
discontinued. 6. Steroid hormones ny be poorly metabolized in patie 
with impaired liver function and should be administered with caution in st 
patients. 7. 0.C. users may have disturbances in normal tryptaphe 
metabolism which may result in a relative pyridoxine deficiency. The clinic 
significance of this is unknown. 8. Serum folate levels may be depressed b 
0.C. meran Since the pregnant woman is predisposed to the developme, 
of folate deficiency and the incidence of folate deficiency increases with 
creasing gestation, it is possible that if a woman becomes pregnant shor 
after stopping 0.C.s, she may have a greater chance of developing fol 
ficiency and complications attributed to this deficiency. 9. The patholog 
should be advised of O.C. therapy when relevant specimens are submitt 
10. Certain endocrine and liver function tests and blood components may . 
affected by estrogen-containing 0.C.s, For example: a. Increased sul’ 
bromophthalein retention. b. Increased prothrombin and factors VII, VIII, > 
and X; decreased antithrombin 3; increased nore ete a e induced platé 
aggregability. c. Increased thyroid binding globulin (TBG) leading to ' 
creased circulating total thyroid hormone, as measured by protein-bou. 
iodine (PBI), T4 by column, or T4 by radioimmunoassay. Free T3 resin upta, 
is decreased, reflecting the elevated TBG, free T4 concentration is unaltere. 
d. ay a apr pragosa excretion. e. Reduced response to metyrépom 
test. DRUG INTERACTIONS 0.C.s may be rendered less effective by virtue o; 
drug interaction with rifampin, isoniazid, ampicillin, tetracycline, neomycin, pen 
icillin V, chloramphenicol, sulfonamides, nitrofurantoin, barbiturates, phen 
toin, primidone, analgesics, tranquilizers, and antimigraine preparations. O.C.“ 
may alter the effectiveness of other types of drugs, such as oral anticoar 
lants, anticonvulsants, tricyclic antidepressants, antihypertensive age 
e.g., le vitamins and hypoglycemic Pie CARCINOGENES 

ee Warnings. PREGNANCY Pregnancy categagy X. See.Contraindication 
and Warnings. NURSING MOTHERS See Warnings. ADVERSE REACTIONS * 
increased risk of the following serigus adverse reactions has been associé 
with the use of 0.C.s (see Warnings): thrombophlebitis, thrombosis, pul 
nary embolism, coronary thrombosis, cerebral thrombosis, mesente 
thrombosis, liver tumors, cerebral hemorPhage, hypertension, gall blac’ 
disease, congenital anomalies, neuro-ocular lesions, prta thrombosis 
optic neuritis. The following adverse reactions have been reported in pa 
receiving 0.C.s and are believed to be drug related: bleeding irreg 
ities (breakthrough bleeding, spotting, missed menses during treatn 
amenorrhea after oian gastrointestinal symptoms (nausea, vom 
bloating, abdominal cramps), dysmenorrhea, infertility after discontinu: 

of treatment, edema, chloasma or melasma which may persist afte i 
continued, breast changes (tenderness, enlargement, and secr 
erance to contact lenses, change in corneal curvature (steepening 

weight (increase or decrease), change in cervical erosion and cervical 
peeve diminution in lactation when given immediately postpart 

estatic jaundice, migraine, increase*in size of uterine leiomy' 

rash (allergic), mental depression, reduced tolerance to carbohydrates, 
inal candidiasis, prolactin-secreting pituitary tumors. The follwing adver 
reactions have been reported in users of 0.C.s, and the assocjation has be 
neither confirmed nor refuted: premenstrual-like syndrome, cataracts, chang 
in libido, chorea, changes in spp cystitis-like syndrome, headache, n 
vousness, dizziness, hirsutism, loss of hair, erythema mgitiforme, erythen 
nodosum, hemorrl eruption, vgn, 


rphyria, impired renal funct 
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shouldnt takè an iron will. 


For many patients who need iron 
supplementation, gastric distress can interfere 
with compliance. But it shouldn't be a 


& problem with Feosol” Spansule™ Capsules. 


Feosol provides iron in its most easily 


„e absorbed (bivalent) form, as ferrous sulfate. In : x 
Spansule Capsules, the iron is divided among ->x 


controlled-release pellets that disperse over a 


-= large area of the gastric mucosa, resulting in 
- minimal- distress and therefore better patient 
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> as iron from elixir. $ 
Feosol is the brand of iron supplementatia = 


most often recommended by physicians for 
iron deficiency and iron-deficiency anemia. 
It can make your patients’ compliance 
problems a thing of the past. Ask your Smith 


> Kline & French Representative for sarayalgs. 
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AAS CLOSE AS A CLASSIC CAN COME TO THE FUTURE.~- 
| 1 


~ Aspirin and codeine. Classic agents whose respective roles in medicine continue to be 
Codeine. An impressive history and an important future 


EMPIRIN č CODEINE 4 


Each tablet contains: aspirin, 325 mg; plus codeine phosphate in one of the following strengths 
No. 2—15 mg, No. 3—30 mg, and No. 4—60 mg. (Warning—may be habit-forming.} 
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cand two cameras work together. 









Dual stereoscopic Simultaneous TV and 

viewing. still-camera use. 

The Zeiss Operation Microscope The Vertolux P/H fiber optic illu- The great name in opticg 
7-P/H is designed so two surgeons mination system is so bright that 
can work face-to-face. A 1:5 zoom two recording systems, e.g. TV and 
system affords continuous, motor- still camera, can be used simulta- 
ized magnification change. The slim neously via the unique Zeiss-Urban 
body gives free view of the surgical dual camera adapter which 

area. Vertical position guarantees attaches to the Zeiss beam splitter. 
depth of focus over the entire field Because the beam splitter functions 
(not possible with inclined micro- right through the optical system 
scopes). The 7-P/H can be rotated of the microscope, the field of view 
through 360° and offers a choice is exactly as the surgeon sees it. 
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are unequaled for sharp definition other Zeiss microscopes, write to us West Germany 


and color rendition. Nationwide service. 
Carl Zeiss, Inc., 444 5th Avenue, New York, N.Y. 10018 (212) 730-4400. Branches Atlanta Boston. Chic ago. Houston. Los Angeles 
San Francisco. Washington. D.C. In Canada: 45 Valleybrook Drive. Don Mills. Ontario. M3B 2S6. Or call (416) 449-4660 
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For the special needs 
of patients with hard, dry stools 


SENOKOT-S 





(standardized senma concentrate 
and dioctyl sodium sulfosuccinate) 


ka with hard, dry stools 
Hard, dry stools hurt, and may be hazardous 
by causing straining. SENOKOT-S Tablets offer 
comfortable relief by softening the stool and 
e stimulating its movement. 
Provides standardized senna concentrate, 
~a clinically established laxative of choice 
@ Standardized senna concentrate is a gentle, 
‘effective neuroperistaltic stimulant with documented 
{ effectiveness in thousands of patients. Its virtually 
os eee gentle, predictable action is generally 
fre€ of side effects at proper dosage levels. 


— 





Tablets 





the “S” stands for softener 


A 
Provides DSS, the classic stool softéner 
DSS in SENOKOT-S Tablets complements the 
laxative effect of standardized senna cofMcentrate 
by “moistening” and softening the stool for 
smoother and easier passage. 

Comfortable overnight action 

With DSS and standardized senna concentrate, 
SENOKOT-S Tablets provide both softness and 
stimulation for constipated patients with hard, dry 
stools. Taken at bedtime, SENOKOT-S Tablets > 
usually induce predictable, comfortable evacuation 
the next morning. 
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‘The doctor put me ona 


birth control pill called... 





LOESIRIN 15/30 


(1.5 mg norethindrone acetate and 
r mcg ethinyl estradiol tablets, USP) 


„He says 
theres no sense 
taking more estrogen 
than youneed. 


LOESTRIN*1.5/30 limits estrogen exposure and 
often reduces the frequency of estrogen-related side 
effects, because it contains just 30 meg of ethinyl 
estradiol. LOESTRIN 1.5/30 combines this low 
estrogen dose with norethindrone acetate, a progestin 
that's been used alone for years in gynecologic 
therapy. Together, they offer more than 99% effective 
oral contraception. 


When youre considering starting new patients on 
the “pill” or switching patients from higher estrogen- 
containing OCs to the low-dose ones, consider 
LOESTRIN 1.5/30...available in a 21-day regimen 
and the convenient 28-day regimen which inctudes 
7 days of iron tablets to take during the “off-week” 
and simplifies remembering to take the medication. 


LOESTRIN 1.5/30...highly effective . 


protection with limited estrogen exposyre 


Please see following page for prescribing information 


PARKE-DAVIS 


Div of Warner-Lambert Co 


Morris Plains, NJ OTUSA. 





Brief Summary of Prescribing Information 
* LOESTRIN® 1.5/30 
@ (1.5 mg norethindrone acetate and 30 meg ethinyl estradiol tablets, USP) See section under 
+? Special Notes on Administration and How Supplied. 
^- DESCRIPTION 
| Loestrin 1.5/30 Products are progestogen-estrogen combinations 
INDICATION AND USAGE 
Loestrin 1.5/30 Products are indicated for the prevention of pregnancy in women who elect to 
use oral contraceptives 
In clinical trials with Loestrin 1.5/30 involving 17,139 therapy cycles, there was a pregnancy 
tate of 0.49 per 100 woman years. 
_ Dose-related risk of thromboembolism from oral contraceptives: Studies have shown a 
_ positive association between the dose of estrogens in oral contraceptives and the risk of 
ie thromboembolism. It is prudent and in keeping with good principles of therapeutics to minimize 
_ exposure to estrogen. The oral contraceptive prescribed for any given patient should be that 
_ product which contains the ieast amount of estrogen that is compatible with an acceptable 
pregnancy rate and patient acceptance 
| CONTRAINDICATIONS 
1, Thrombophlebitis or thromboembolic disorders 
- 2.Apast history of deep-vein thrombophlebitis or thromboembolic disorders 
A 3. Cerebral vascular or coronary artery disease 
+ 4. Known or suspected carcinoma of the breast 
5. Known or suspected estrogen-dependent neoplasia 
6. Undiagnosed abnorma! genital bleeding 
7. Known or suspected pregnancy (See No. 5 under WARNINGS.) 
_ WARNINGS 


Cigarette smoking increases the risk of serious cardiovascular side effects from 
oral contraceptive use. This risk increases with age and with heavy smoking (15 or 
more cigarettes per day) and is quite marked in women over 35 years of age. 
Women who use oral contraceptives should be strongly advised not to smoke. 
The use of oral contraceptives is associated with increased risk of several serious 
‘conditions including thromboembolism, stroke, myocardial infarction, hepatic adenoma 
gallbladder disease, and hypertension. Practitioners prescribing oral contraceptives 
should be familiar with the following information relating to these risks 


1. Thromboembolic Disorders and Other Vascular Problems: An increased risk of thromboem- 
bolic and thrombotic disease associated with the use of oral contraceptives is well- 
established. Studies have demonstrated an increased risk of fatal and nonfatal venous throm- 
boembolism and stroke, both hemorrhagic and thrombotic 

_ Cerebrovascular disorders: In a collaborative study in women with and without predisposing 

_ Causes, it was estimated that the risk of hemorrhagic stroke was 2 0 times greater in users tnan 

nonusers, and the risk of thrombotic stroke was 4.0 to 9.5 times greater 

Myocardial infarction: An increased risk of myocardial infarction associated with oral 

_ contraceptives has been reported confirming a previously suspected association. These 
Studies found that the greater the number of underlying risk factors (cigarette smoking, 
hypertension, hypercholesterolemia, obesity, diabetes, history of preeclamptic toxemia) for 
coronary artery disease, the higher the risk of developing myocardial infarction, regardless of 
whether the patient was an oral contraceptive user or not. Oral contraceptives, however, were 
found to be a clear additional risk factor. 

It has been estimated that users who do not smoke (smoking is considered a major predis- 
posing condition to myocardial infarction) are about twice as likely to have a fatal myocardial 
infarction as nonusers who do not smoke. Oral contraceptive users who are smokers have 
about a fivefold increased risk of fatal infarction compared to users who do not smoke, but 
about a tenfold to twelvefold increased risk compared to nonusers who do not smoke The 
amount of smoking is also an important factor. 

Risk of dose: In an analysis of data, British investigators concluded that the risk of throm- 
boembolism including coronary thrombosis is directly related to the dose of estrogen used in 
oral contraceptives; however, the quantity of estrogen may not be the sole factor involved 
Estimate of excess mortality from circulatory diseases: The risk of diseases of the circula 
tory system is concentrated in older women, in those witha long duration of use, and in ciga- 
rette smokers. 

A study of available data from a variety of sources concluded that the mortality associated 
with all methods of birth control is low and below that associated with childbirth, with the 
exception of oral contraceptives in women over 40 who smoke 

The risk of thromboembolic and thrombotic diseases associated with oral contraceptives 
increases with age after approximately age 30 and, for myocardial infarction, is further 
increased by hypertension, hypercholesterolemia, obesity, diabetes, or history of preeclamptic 
toxemia, and especially by cigarette smoking 

The physician and the patient should be alert to the earliest manifestations of thromboer- 
bolic and thrombotic disorders. Should any occur or be suspected. the drug should be 
discontinued immediately. 

A fourfold to sixfold increased risk of postsurgery thromboembolic complications has been 
reported in users. If feasible, oral contraceptives should be discontinued at least four weeks 
before surgery of a type associated with an increased risk of thromboembolism or prolonged 
immobilization. 

2. Ocular lesions: Neuro-ocular lesions, such as optic neuritis or retinal thrombosis, have 
been associated with the use of oral contraceptives. Discontinue the oral contraceptive if there 
is unexplained sudden or gradual, partial, or complete loss of vision; onset of proptosis or 
diplopia; papilledema; or retinal vascular lesions 

3. Carcinoma: Long-term continuous administration of estrogen in certain animal species 
increases the frequency of carcinoma of the breast, cervix, vagina, and liver. 

In humans, an increased risk of endometrial carcinoma associated with the prolonged use of 
exogenous estrogen in postmenopausal women has been reported. However, there is no 
evidence suggesting increased risk of endometrial cancer in users of conventional combina- 
tion or progestogen-only oral contraceptives. 

Studies found no evidence of increase in breast cancer in women taking oral contraceptives; 
however, an excess risk in users with documented benign breast disease was reported 

There is no confirmed evidence of an increased risk of cancer associated with oral contra- 
ceptives. Close clinical surveillance of users is, nevertheless, essential. In cases of un- 
diagnosed persgtent or recurrent abnormal vaginal bleeding, appropriate diagnostic measures 
should be takeni to rule out malignancy. Women with a strong family history of breast cancer, or 
who have breast nodules, fibrocystic disease, or abnormal mammograms, should be monitored 
with particular care. 

4, Hepatic Tumors. Benign hepatic adenomas have been found to be associated with oral 
contraceptives, Because hepatic adenomas may rupture and may Cause death through 

@tra-abdominal hemorrhage, they should be considered in women presenting abdominal pain 
» and tenderness, abdomina! mass, or shock 

A few cases of hepatocellular carcinoma have been reported in women taking oral contra- 
Ee The relationship of these drugs to this type of malignancy ıs not known at this time 

. Usage in or Immediately Preceding Pregnancy; Birth Defects in Offspring, and Malignancy in 
kemplo ffspring: During early pregnancy, female sex hormones may seriously damage the 

offspring 

'  Ansincreased risk of congenital anomalies. including heart detects and limb defects, has 
been®agorted with the use of oral contraceptives in pregnancy. 

e There is some evidence that triploidy and possibly other types of polyploidy are increased 
among abortuses from women who become pregnant soon after ceasing oral contraceptives. 
* Preaynancy should be ruled out before continuing an oral contraceptive in any patient who 

phas missed two consecutive menstrual periods. If the patient has not adhered to the schedule, 
the possibility of pregnancy should be considered at the time of the first missed period, and oral 
f peate: should be withheld until pregnancy has been ruled out If pregnancy is con- 

4 , the pagient should be apprised of the potential risks to the fetus and the advisability of 

continuationgof the pregnancy should be discussed. 
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Women who discontinue oral contraceptives with the intent of becoming pregnant should 
use an alternate form of contraception for a period of time before attempting to conceive. 

Administration of progestogen-only or progestogen-estrogen combinations to induce 
withdrawal bleeding should not be used as a test of pregnancy. 

6. Gallbladder Disease: Studies report an increased risk of surgically confirmed gallbladder 
disease in users of oral contraceptives. 

7. Carbohydrate and Lipid Metabolic Effects: Because decreased glucose tolerance has been 
observed in a significant percentage of patients, prediabetic and diabetic patients should be 
carefully observed while receiving oral contraceptives. 

An increase in triglycerides and total phospholipids has been observed. 

8. Elevated Blood Pressure: An increase in blood pressure has been reported in patients 
receiving oral contraceptives. The prevalence in users increases with longer exposure. Age is 
also strongly correlated with development of hypertension. Women who previously have had 
hypertension during pregnancy may be more likely to develop elevation of blood pressure I 

es 


9. Headache: Onset or exacerbation of migraine or development of headache of a new 
pattern which is recurrent, persistent, or severe, requires discontinuation of oral contrac®ftv 

10. Bleeding Irregularities: Breakthrough bleeding, spotting, and amenorrhea are frequent 
reasons for patients discontinuing oral contraceptives. In breakthrough bleeding, nontunai 
causes should be borne in mind. In undiagnosed abnormal bleeding from the vagina, adequat 
diagnostic measures are indicated to rule out pregnancy or malignancy. we 

Women with a past history of oligomenorrhea or secondary amenorrhea, or young women 
without regular cycles should be advised that they may have a tendency to remain anovulatory 
or to become amenorrheic after discontinuation of oral contraceptives. 

11. Ectopic Pregnancy: Ectopic as well as intrauterine pregnancy may occur in contraceptive 
failures 

12. Breast Feeding: Oral contraceptives may interfere with lactation. Furthermore, a small 
fraction of the hormonal agents in oral contraceptives has been identified in the milk of mothers 
receiving these drugs. 

PRECAUTIONS 

1. A complete medical and family history should be taken prior to the initiation of oral 
contraceptives. The pretreatment and periodic physical examinations should include special 
reference to blood pressure, breasts, abdomen, and pelvic organs, including Papanicolaou 
smear and relevant laboratory tests. As a general rule, oral contraceptives should not be 
prescribed for longer than one year without another examination 

2. Preexisting uterine leiomyomata may increase in size 

3. Patients with a history of psychic depression should be caretully observed and the drug 
discontinued if depression recurs to a serious degree 

4. Oral contraceptives may cause fluid retention and should be prescribed with caution, and 
only with careful monitoring, in patients with conditions which might be aggravated 

5. Patients with a past history of jaundice during pregnancy have an increased risk of 
recurrence of jaundice. If jaundice develops, the medication should be discontinued 

6. Steroid hormones may be poorly metabolized and should be administered with caution in 
patients with impaired liver function 

7. Users may have disturbances in normal tryptophan metabolism, which may result in a 
relative pyridoxine deficiency. 

8. Serum folate levels may be depressed 

9. The pathologist should be advised of oral contraceptive therapy when relevant specimens 
are submitted 

10. Certain endocrine and liver function tests and blood components may be affected 

(a) Increased sulfobromophthalein retention. (b) Increased prothrombin and ‘actors VII, Vill, 
IX, and X; decreased antithrombin 3; increased norepinephrine-induced platelet aggregability. 
(c) Increased thyroid-binding globulin (TBG) leading to increased circulating tatal thyroid 
hormone. (d) Decreased pregnanediol excretion. (e) Reduced response to metyrapone test 
Drug interactions: Reduced efficacy and increased incidence of breakthrough bleeding have 
been associated with concomitant use of rifampin and an association has been suggested with 
barbiturates, phenylbutazone, phenytoin sodium, and ampicillin 
ADVERSE REACTIONS 
An increased risk of the following serious adverse reactions has been associated with oral 
contraceptives 

Thrombophlebitis; Pulmonary embolism; Coronary thrombosis; Cerebral thrombosis; 
Cerebral hemorrhage; Hypertension; Gallbladder disease; Benign hepatomas, Congenital 
anomalies 

There is evidence of an association between the following conditions and the use of oral 
contraceptives, although additional confirmatory studies are needed. Mesenteric thrombosis, 
Neuro-ocular lesions, eg, retinal thrombosis and optic neuritis. 

The following adverse reactions have been reported in patients receiving oral contraceptives 
and are believed to be drug-related: Nausea and/or vomiting, usually the most common 
adverse reactions, occur in approximately 10 percent or less of patients during the first cycle 
Other reactions, as a general rule, are seen much less frequently or only occasionally: gastroin- 
testinal symptoms, breakthrough bleeding; spotting; change in menstrual tlow; dysmenor- 
rhea; amenorrhea during and after treatment: temporary infertility after discontinuance of 
treatment; edema; chloasma or melasma; breast changes: change in weight; change in 
cervical erosion and cervical secretion, possible diminution in lactation when given immedi- 
ately post partum; cholestatic jaundice; migraine: increase in size of uterine leiomyomata, rash 
(allergic); mental depression; reduced tolerance to carbohydrates; vaginal candidiasis; 
change in corneal curvature; intolerance to contact lenses. 

The following adverse reactions have been reported and the association has been neither 3 
confirmed nor refuted . d 

Premenstrual-like syndrome: cataracts; changes in libido; chorea; changes in appetite; 5 
cystitis-like syndrome; headache; nervousness: dizziness: hirsutism; loss of scalp hair; 
erythema multiforme, erythema nodosum; hemorrhagic eruption; vaginitis, porphyria 
Special Notes on Administration 
Loestrin 1.5/30 (1.5 mg norethindrone acetate and 30 mcg ethinyl estradiol tablets, 

USP) —Menstruation usually begins two or three days, but may begin as late as the fourth or 
fifth day, after discontinuing medication 

Loestrin 1.5/30— Menstruation usually begins two or three days, but may begin as late as 
the fourth or fifth day, after the brown ferrous fumarate tablets have been started. o 

Because of the relatively low estrogenic content, Loestrin 1.5/30 1s not a good cyclic regula- 
tor, There are patients whose inherent hormone balance will require larger amounts of estrogen 
than that contained in Loestrin 1.5/30 to achieve cyclic regularity. These patients experience 
altered bleeding patterns, which do not conform to treatment schedules 

The physician should be alert to the fact that the irregular bleeding patterns could mask 
bleeding from organic cause, and appropriate diagnostic measures should be taken if the 
bleeding persists or continues after changing to a higher estrogen-content product.” 

After several months, bleeding may be reduced to a virtual absence: reduced flow may bea 
result of medication and not indicative of pregnancy. . . 
HOW SUPPLIED 
Loestrin 1.5/30 is available in compacts each containing 21 gre@n tablets and 7 brown 
tablets. Each green tablet contains 1.5 mg of norethindrone acetate and 30 mcg of ethinyl 
estradiol. Each brown tablet contains 75 mg of ferrous fumarate. Available in packages of five 
compacts and packages of five refills. 

Loestrin 15/30 is available in compacts each containing 21 tablets. Each green tablet 
contains 1.5 mg of norethindrone acetate and 30 mcg of ethinyl estradiol. Available in pack- 
ages of five compacts and packages of five refills. 
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The severity of vaso- 


Vasomotor motor symptoms 
sy mptoms is notoriously variable. 


So is the individual patient's reaction to them. 
What is viewed as a passing annoyance by one 
may be incapacitating to another. 

When should estrogen replacement therapy 

be initiated? 

First, moderate to severe flushes and sweats are 
a good indicator. But in addition, consider the 


eproblem that brought her to you in the first place: 


her ability to cope with these vasomotor 
symptoms —or, more accurately, the lack of her 


could cope, 
she wouldnt 
have called. 





ability to cope. Finally, determine the absence 
of contraindications to estrogen therapy. 

For these women the high rate of effectiveness 
of PREMARIN (Conjugated Estrogens Tablets, 
U.S.P.) against vasomotor symptomatology 
remains unchallenged. 

In most cases the patient who should be helped 
can be helped—with careful attention to dosage, 
regimen, and follow-up —until the period of 
physiologic adjustment to low endogenous 
estrogen levels is complete. 


PREMARIN. 

The proven therapy many women need. 
Vasomotor symptoms 
beyond counseling..: 
well within the reach of 


PREMARIN 


(CONJUGATED ESTROGENS 
TABLETS, U.S.P) 
0.3 mg/0.625 mg/1.25 mg/ a 5f ne 


Please see next page for brief simnai prescribing information ®, | 
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* BRIEF SUMMARY 
~ (FOR FULL PRESCRIBING INFORMATION 
AND PATIENT INFORMATION, SEE PACKAGE CIRCULAR) 
PREMARIN* Brand of Conjugated Estrogens Tablets, U.S.P. 


, 1, ESTROGENS HAVE BEEN REPORTED TO INCREASE THE RISK OF 
ENDOMETRIAL CARCINOMA. 

Three independent case control studies have reported an increased risk of endome- 
trial cancer in postmenopausal women exposed to exogenous estrogens for more than 
one year.'-> This risk was independent of the other known risk factors for endometrial 
cancer. These studies are further supported by the finding that incidence rates of 

| endometrial cancer have increased sharply since 1969 in eight different areas of the 
_ United States with population-based cancer reporting systems, an increase which may 
|| be related to the rapidly expanding use of estrogens during the last decade.* The three 
-| Case contro! studies reported that the risk of endometrial cancer in estrogen users was 
about 4.5 to 13.9 times greater than in nonusers. The risk appears to depend on both 
duration of treatment! and on estrogen dose.’ In view of these findings, when estrogens 
| are used for the treatment of menopausal symptoms, the lowest dose that will contro! 
_| symptoms should be utilized and medication should be discontinued as soon as 
| possible. When prolonged treatment is medically indicated, the patient should be 
_| reassessed on at least a semiannual basis to determine the need for continued therapy 
| Although the evidence must be considered preliminary, one study suggests that cyclic 
administration of low doses of estrogen may carry less risk than continuous administra- 
tion; it therefore appears prudent to utilize such a regimen. Close clinical surveillance of 
all women taking estrogens is important. In all cases of undiagnosed persistent or 
recurring abnormal vaginal bleeding, adequate diagnostic measures should be under- 
taken to rule out malignancy. There is no evidence at present that "natural" estrogens are 
re or less hazardous than “synthetic” estrogens at equiestrogenic doses 
STROGENS SHOULD NOT BE USED DURING PREGNANCY. 

| The use of female sex hormones, both estrogens and progestogens, during early 
| pregnancy may seriously damage the offspring. It has been shown that females exposed 
in utero to diethylstilbestrol, a non-steroidal estrogen, have an increased risk of 
developing in later life a form of vaginal or cervical cancer that is ordinarily extremely 
| tare.5® This risk has been estimated as not greater than 4 per 1000 exposures.’ 
_| Furthermore, a high percentage of such exposed women (from 30 to 90 percent) have 
been found to have vaginal adenosis,*-'? epithelial changes of the vagina and cervix 
Although these changes are histologically benign, it is not known whether they are 
Precursors of malignancy. Although similar data are not available with the use of other 
estrogens, it cannot be presumed they would not induce similar changes. Several reports 
| suggest an association between intrauterine exposure to female sex hormones and 
| congenital anomalies, including congenital heart defects and limb reduction 
defects.'-'® One case contro! study'® estimated a 4.7-fold increased risk of limb 
reduction defects in infants exposed in utero to sex hormones (oral contraceptives. 
hormone withdrawal tests for pregnancy, or attempted treatment for threatened abor 

_ tion). Some of these exposures were very short and involved only a few days of treatment 
The data suggest that the risk of limb reduction defects in exposed fetuses ıs somewhat 
less than 1 per 1000. In the past, female sex hormones have been used during pregnancy 

in an attempt to treat threatened or habitual abortion. There is considerable evidence 
that estrogens are ineffective for these indications, and there is no evidence from wel! 
controlled studies that progestogens are effective for these uses. If PREMARIN is used 
during pregnancy, or if the patient becomes pregnant while taking this drug, she should 
be apprised of the potential risks to the fetus, and the advisability of pregnancy 

continuation 








_ DESCRIPTION: PREMARIN (Conjugated Estrogens Tablets, U.S.P) for oral administration 
contains a mixture of estrogens, obtained exclusively from natural sources, blended to 
represent the average composition of material derived from pregnant mares’ urine. It contains 

estrone, equilin, and 17a-dihydroequilin, together with smaller amounts of 17a-estradiol 
equilenin, and 17«-dihydroequilenin as salts of their sulfate esters 
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INDICATIONS: Based on a review of PREMARIN Tablets by the National Academy of 
Sciences — National Research Council and/or other information, FDA has classified the 
indications for use as follows: 
| Effective: 

1, Moderate to severe vasomotor symptoms associated with the menopause. (There is 
no evidence that estrogens are effective for nervous symptoms or depression without 
associated vasomotor symptoms, and they should not be used to treat such conditions.) 

2. Atrophic vaginitis 

3. Kraurosis vulvae 

4, Female hypogonadism 

5. Female castration 

6. Primary ovarian failure. 

_ 7. Breast cancer (for palliation only) in appropriately selected women and men with 
metastatic disease. 

8. Prostatic carcinoma — palliative therapy of advanced disease 

9. Postpartum breast engorgement — Although estrogens have been widely used for 
the prevention of postpartum breast engorgement, controlled studies have demon- 

_Strated that the incidence of significant painful engorgement in patients not receiving 

} such hormonal therapy is low and usually responsive to appropriate analgesic or other 
supportive therapy. Consequently, the benefit to be derived from estrogen therapy for this 
indication must be carefully weighed against the potential increased risk of puerperal 
thromboembolism associated with the use of large doses of estrogens. '? 

PREMARIN HAS NOT BEEN SHOWN TO BE EFFECTIVE FOR ANY PURPOSE DURING 
PREGNANCY AND ITS USE MAY CAUSE SEVERE HARM TO THE FETUS (SEE BOXED 
WARNING). 

“Probably” effective: For estrogen deficiency-induced osteoporosis, and only when 

used in conjunction with other important therapeutic measures such as diet, calcium, 

physiotherapy, and good general health-promoting measures Final classification of this 
Indication requires further investigation 






























_CONTRAINDICATIONS: Estrogens should not be used in women (or men) with any of the 
following conditions: 1. Known or suspected cancer of the breast except in appropriately 
“selected patients being treated for metastatic disease. 2. Known or suspected estrogen- 
dependent neoplasia. 3. Known or suspected pregnancy (See Boxed Warning). 4. Un- 
diagnosed abnormal genital bleeding 5. Active thrombophlebitis or thromboembolic disor- 
es. 6. A past history of thrombophlebitis, thrombosis, or thromboembolic disorders asso- 
„ciated with previous estrogen use (except when used in treatment of breast or prostatic 
malignancy). 

WARNINGS: At the present time there is no satisfactory evidence that estrogens given to 
‘postmenopausal women increase the risk of cancer of the breast,'’ although a recent study 
has faised this possibility.'® There is a need for caution in prescribing estrogens for women 
with a strong family history of breast cancer or who have breast nodules, fibrocystic disease, 
or abgormal mammograms. A recent study has reported a 2- to 3-fold increase in the risk of 
surgi@ally confirmed gallbladder disease in women receiving postmenopausal estrogens |’ 

» Adverse effects of oral contraceptives may be expected at the larger doses of estrogen 
used to treat prostatic or breast cancer or postpartum breast engorgement: it has been 
howa that there is an increased risk of thrombosis in men receiving estrogens for prostatic 
scancer,and women for postpartum breast engorgement.'?-?* Users of oral contraceptives 
have an increased risk of diseases, such as thrombophlebitis, pulmonary embolism, stroke, 
(CP rol ea in Cases of retinal thrombosis, mesenteric thrombosis, and optic 
neQrflis have been reported in oral contraceptive users.?'.3? An increased risk of postsurgery 
1ffomboembdllic complications has also been reported in users of oral contraceptives. ??.>* If 
feasible, estrogen should be discontinued at least 4 weeks before surgery of the type 
associated with an increased risk of thromboembolism, or during periods of prolonged 
immobilization. Estrogens should not us®@ in persons with active thrombophlebitis, 
omboembolic disorders, or in pe, S with a history of such disorders in association with 
trogen use. They should be used with caution in patients with cerebral vascular or coronary 
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artery disease, Large doses (5 mg conjugated estrogens per day), comparable to those used 
to treat cancer of the prostate and breast, have been shown: to increase the risk of nonfatal , 
myocardial infarction, pulmonary embolism and thrombophlebitis. When doses of this size 
are used, any of the thromboembolic and thrombotic adverse effects should be considered a 
clear risk. 

Benign hepatic adenomas should be considered in estrogen users having abdominal pain 
and tenderness, abdominal mass, or hypovolemic shock. Hepatocellular carcinoma has been 
reported in women taking estrogen-containing oral contraceptives Increased blood 
pressure may occur with use of estrogens in the menopause” and blood pressure should be 
monitored with estrogen use. A worsening of glucose tolerance has been observed in patients 
on estrogen-containing oral contraceptives. For this reason, diabetic patients should be 
carefully observed. Estrogens may lead to severe hypercalcemia in patients with breast 
cancer and bone metastases 
PRECAUTIONS: Physical examination and a complete medical and family history should be 
taken prior to the initiation of any estrogen therapy with special reference to blood pressure, 
breasts, abdomen, and pelvic organs, and should include a Papanicolau smear As a general 
rule, estrogen should not be prescribed for longer than one year without another physical 
examination being performed. Conditions influenced by fluid retention such as asthma, 
epilepsy, migraine, and cardiac or renal dysfunction, require careful observation. Certain 
patients may develop manifestations of excessive estrogenic stimulation, such as abnorma? 
or excessive uterine bleeding, mastodynia, etc. Oral contraceptives appear to be associated 
with an increased incidence of mental depression.?* Patients with a history of depression 
should be carefully observed. Preexisting uterine lejomyomata may increase in size during 


specimens are submitted. If jaundice develops in any patient receiving estrogen, the 
medication should be discontinued while the cause is investigated. Estrogens should be 
used with care in patients with impaired liver function, renal insufficiency, metabolic bone 
diseases associated with hypercalcemia, or in young patients in whom bone growth ıs not 
complete. 

The following changes may be expected with larger doses of estrogen 

a. Increased sulfobromophthalein retention 

b. Increased prothrombin and factors VII, VIII, IX, and X; decreased antithrombin 3; 
increased norepinephrine-induced platelet aggregability. 

c. Increased thyroid binding globulin (TBG) leading to increased circulating total thyroid 
hormone, as measured by PBI, T4 by column, or T4 by radioimmunoassay. Free T3 resin 
uptake ıs decreased, reflecting the elevated TBG; free T4 concentration is unaltered 

d. Impaired glucose tolerance 

e. Decreased pregnanediol excretion 

t. Reduced response to metyrapone test 

g. Reduced serum folate concentration 

h. Increased serum triglyceride and phospholipid concentration 

As a general principle, the administration of any drug to nursing mothers should be done only 
when clearly necessary since many drugs are excreted in human milk 
ADVERSE REACTIONS: The following have been reported with estrogenic therapy, in- 
cluding oral contraceptives: breakthrough bleeding, spotting, change in menstrual flow; 
dysmenorrhea, premenstrual-like syndrome, amenorrhea during and after treatment; in- 
crease in size of uterine fibromyomata; vaginal candidiasis, change in cervical erosion and in 
degree of cervical secretion; cystitis-like syndrome; tenderness, enlargement, secretion (of 
breasts); nausea, vomiting, abdominal cramps, bloating; cholestatic jaundice; chloasma or 
melasma which may persist when drug is discontinued; erythema multiforme: erythema 
nodosum; hemorrhagic eruption; loss of scalp hair, hirsutism; steepening of corneal curva- 
ture, intolerance to contact lenses, headache, migraine, dizziness, mental depression, 
chorea; increase or decrease in weight; reduced carbohydrate tolerance, aggravation of 
porphyria; edema: changes ın libido ; 
ACUTE OVERDOSAGE: May cause nausea, and withdrawal bleeding may occur in females 
DOSAGE AND ADMINISTRATION: 1. Given cyclically for short term use only For treatment 
of moderate to severe vasomotor symptoms, atrophic vaginitis, or kraurosis vulvae asso- 
ciated with the menopause (0 3 to 1.25 mg or more daily) 

The lowest dose that will control symptoms should be chosen and medication should be 
discontinued as promptly as possible 

Administration should be cyclic (e.g. three weeks on and one week off) 

Attempts to discontinue or taper medication should be made at three to six month intervals 

2. Given cyclically: Female hypogonadism. Female castration Primary ovanan failure 
Osteoporosis 

Female hypogonadism — 2.5 to 7.5 mg daily, in divided doses for 20 days. followed by a rest 
period of 10 days’ duration. If bleeding does not occur by the end of this period, the same 
dosage schedule is repeated. The number of courses of estrogen therapy necessary to 
produce bleeding may vary depending on the responsiveness of the endometrium 

If bleeding occurs before the end of the 10 day period, begin a 20 day estrogen-progestin 
cyclic regimen with PREMARIN (Conjugated Estrogens Tablets, U.S.P), 2.5 to 7.5 mg daily in 
divided doses, for 20 days, Durning the last five days of estrogen therapy, give an oral progestin 
If bleeding occurs before this regimen is concluded, therapy is discontinued and may be 
resumed on the fifth day of bleeding ; 

Female castration and primary ovarian failure—1.25 mg daily, cyclically. Adjust upward or 
downward according to response of the patient. For maintenance, adjust dosage to lowest 
level that will provide effective control. 

Osteoporosis (to retard progression) — 1.25 mg daily, cyclically. 

3. Given for a few days, Prevention of postpartum breast engorgement —3.75 mg every four 
hours for five doses, or 1.25 mg every four hours for five days 

4. Given chronically: Inoperable progressing prostatic cancer—1.25 to 2.5 mg three times 
daily. 

Inoperable progressing breast cancer in appropriately selected men and postmenopausd 
women— 10 mg three times daily for a period of at least three months 

Patients with an intact uterus should be monitored for signs of endometrial cancer and 
appropriate measures taken to rule out malignancy in the event of persistent or recurring 
abnormal vaginal bleeding 
HOW SUPPLIED: PREMARIN (Conjugated Estrogens Tablets, U.S.P) No 865— Each purple 
tablet contains 2.5 mg in bottles of 100 and 1,000. No. 866—Each yellow tablet contains 
1.25 mg in bottles of 100 and 1,000. Also in unit dose package of 100. No. 867—Each red tablet 
contains 0.625 mg in bottles of 100 and 1,000. Also in unit dose package of 100. No 
868 — Each greentablet contains 0.3 mg in bottles of 100 and 1,000 4 

PHYSICIAN REFERENCES: 1 Ziel, H.K, et al: N. Engl. J. Med. 293:1167-1170, 1975. 
2. Smith, D.C., et al: N. Engl. J. Med. 293:1164-1167, 1975. 3. Mack, TM., etal: N Engl. J. Med 
294:1262-1267, 1976. 4. Weiss, N.S., et al: N. Engl. J. Med. 294:1259-1262, 1976. 5. Herbst, 
AL. et al: N. Engl. J. Med. 284:878-881, 1971. 6. Greenwald, P, et al- N. Engl. J. Med 
285:390-392, 1971.7, Lanier, A., et al: Mayo Clin. Proc. 48:793-799, 1973.8. Herbst, A., et al: 
Obstet. Gynecol, 40:287-298, 1972. 9. Herbst, A., et al: Am. J. Obstet. Gynecol. 118:607-615, 
1974 10. Herbst, A., et. al: N. Engl. J. Med. 292:334-339, 1975. 11 Stal. A.. et al: Obstet 
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estrogen use. The pathologist should be advised of estrogen therapy when relevant®. 
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Welch Allyn introduces a light source... 
Second only to the sun. 


The NEW Halogen Exam Lite’ 


Welch Allyn’s new Halogen Exam 
Lite brings Halogen illumination out 
into the open for the first time. 


It’s perfect for offices and exam 
areas where accurate illumination is 
needed. 


A general purpose illuminator that 
offers economy, efficiency, 
convenience, versatility, and all the 
benefits of Halogen lighting. 


0 HALOGEN ILLUMINATION—An 
intense Halogen lamp for brilliant 
light. 3,100°K, 3,500 ft. candles 
(37,506 lumens per sq. meter) at a 
distance of 4 in. (10 cm.), life 50 
plus hours 

‘D0 FIBER OPTICS—Obedient, yet 
flexible fiber optics yield even and 

| "cool illumination at the distal end. 

` 48 in. (122 cm.) 


DD’ LITE BOX—A cool and quiet lite 

Š p% no fan or noise, designed to 
omplement any decor (UL and 

_ CSA approved) 
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O LENS SYSTEM—A small easy-to- 
use lens focussing system for 
adjusting and concentrating the 
light spot 


O SHEATH—A disposable, clean 
sheath that prevents contamination 


O MODES OF USE—Mount on wall, 
exam table, desk or use as a 
portable unit mounted on a mobile 
stand 


O EFFICIENT—Economically 
efficient; draws only 30 watts of 
power while providing the finest 
diagnostic lighting available 


Contact your Welch Allyn dealer for a 
demonstration today! 
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MOVING DOWN 
FROM 80 mcg 


‘ou want to move your pa- 
tient down from her high 
trogen dose without com- 

promong cycle control. Your 
best move may be to 50 mcg 
-OVRAL, a balanced combina- 
tion of norgestrel and ethinyl 
estradiol. A move down to 
OVRAL affords your patient- 
‘strong support of the endo- 
‘metrium. And the incidence — 
of common side effects is 

` very low with 50 mcg OVRAL.* 


OC's suffer from continuing 
breakthrough bleeding. 
a For the majority of 
these women, amoveto50 | 
mcg OVRAL offers a degree of | 
endometrial maintenance — 
which usually precludes in- _ 
__ termenstrual bleeding. And 
in most patients there's been — 
relative freedom from other 
minor side effects. * 





OR OVER 


FROM 
ANOTHER 
50 mcg 


Your patient breaks through 
on her 50 mcg pill, and you 
don’t want to increase her | 
dose. Why not move her to 
50 mcg OVRAL? In clinical — 
studies, breakthrough bleed- 
ing occurred in only 1% Of © 
total cycles, spotting in 1.5%- 
and amenorrhea in 0.7% . 
And the incidences of other 
minor side effects, such as 
nausea and vomiting, head- 
ache and weight gain, were 
also very low.* 


Move to 50 mcg OVRAL. Distinguished by norgestrel. 
(| 





IN BRIEF: k 
Indications and Usage—OVRAL® is indicated for the prevention of 
pregnancy in women who elect to use oral contraceptives (OC's) as a 
method of contraception 
Contraindications—0C's should not be used in women with 

any of the following conditions: 1. Thrombophlebitis or thromboemboli¢ 

~ disorders. 2. A past history of deep-vein thrombophlebitis or 

` 2 thromboembolic disorders. 3. Cerebral-vascular or coronary-artery 

disease. 4. Known or suspected carcinoma of the breast. 5. Known 
or suspected estrogen-dependent neoplasia. 6. Undiagnosed abnormal 
pon bleeding. 7. Known or suspected pregnancy (see Warning 


Wamings 


Cigarette smoking increases the risk of serious 
cardiovascular effects from oral contraceptive use. 
This risk increases with age and with heavy smoking 

(15 or more cigarettes per day) and is quite marked in 
women over ars of age. Women who use oral 
contraceptives should be strongly advised not to smoke. 
The use of oral contraceptives is associated with increased risk of 
several serious conditions, including thromboembolism, stroke, 
myocardial infarction, hepatic adenoma, gallbladder disease, 
hypertension. Practitioners prescribing oral contraceptives should be 
familiar with the following information relating to these risks 


1, Thromboembolic Disorders and Other Vascular Problems: An 
increased risk of thromboembolic and thrombotic disease associated 
-with use of OC's is well established. Three principal studies in Great 
Britain and 3 in the U.S. have demonstrated increased risk of fatal and 
nonfatal venous thromboembolism and stroke, both hemorrhagic and 
thrombotic. These studies estimate that users of OC's are 4 to 11 times 
more likely than nonusers to develop these diseases without evident 


Cause. 
CEREBROVASCULAR DISORDERS ; 
In a collaborative American study of cerebrovascular disorders in women 
with and without predisposing causes, it was estimated that the risk of 
hemorrhagic stroke was 2.0 times greater in users than nonusers and 
the risk of thrombotic stroke was 4 to 9.5 times greater in users than 
in nonusers. 
MYOCARDIAL INFARCTION (MI) 
An increased risk of MI associated with use of OC's has been reported, 
confirming a previously suspected association These studies, conducted 
„in the UK, found, as expected, that the greater the number of underlying 
risk factors for coronary-artery disease (cigarette smoking, hypertension 
hypercholesterolemia, obesity, diabetes, history of preeclamplic toxemia) 
the higher the risk of developing MI, regardless of whether the patient 
was an OC user or not. OC's, however, were found to be a clear 
additional risk factor. In terms of relative risk, it has been estimated 
that OC users who do not smoke (smoking is considered a major 
predisposing condition to Ml) are about twice as likely to have a fatal MI 
as nonusers who do not smoke. OC users who are also smokers have 
about a 5-fold increased risk of fatal MI compared to users who do not 
smoke, but about a 10- to 12-fold increased risk compared to nonusers 
who do not smoke. Furthermore, amount of smoking is also an 
important factor. In determining importance of these relative risks, 
however, baseline rates for various age groups must be given serious 
consideration. Importance of other a gap conditions mentioned 
above in determining relative and absolute risks has not as yet been 
quantified; quite likely the same synergistic action exists, but perhaps to 
a lesser extent 
RISK OF DOSE 
In an analysis of data derived from several national adverse-reaction 
reporting systems, British investigators concluded thal risk of thrombo- 
embolism, including coronary thrombosis, is directly related to dose ot 
estrogen in OC's. Preparations containing 100 mcg or more of estrogen 
were associated with higher risk of thromboembolism than those 
containing 50-80 mcg. Their analysis did suggest, however, that quantity 
of estrogen may not be the sole factor involved. This finding has been 
confirmed in the U.S 
ESTIMATE OF EXCESS MORTALITY FROM CIRCULATORY DISEASES 
A large prospective study carried out in the UK estimated the mortality 
fate per 100,000 women per ‘all from diseases of the circulatory system 
for users and nonusers of OC's according to age, smoking habits, and 
duration of use. Overall excess death rate annually from circulatory 
diseases for OC users was estimated to be 20 per 100,000 (ages 
15-34—5/100,000; ages 35-44—33/100,000: ages 45-49— 
140/100,000), risk being concentrated in older women, in those with 
long duration of use, and in cigarette smokers. It was not possible, 
however, to examine interrelationships of age, smoking, and duration of 
use, nor to compare effects of continuous vs. intermittent use. Although 
the study showed a 10-fold increase in death due to circulatory diseases 
In users for 5 or more years, all these deaths occurred in women 35 or 
older. Until larger numbers of women under 35 with continuous use for 
5 of more years are available, it is not possible to assess magnitude of 
relative risk for this younger group. Available data from a variety of 
sources have been analyzed to estimate risk of death associated with 
various methods of contraception. Estimates of risk of death for each 
method include combined risk of contraceptive method (€.g., thrombo- 
embolic and thrombotic disease in the case of OC's) plus risk 
attributable to preg or abortion in event of method failure. This 
latter risk varies with effectiveness of method. The study concluded that 
mortality associated with all methods of birth control is low and below 
thal associated with ghildbirth, with the exception of OC's in women 
over 40 who smoke. Lowes! mortality is associated with condom or 
diaphragm backed up by early abortion. Risk of thromboembolic and 
thrombotic disease associated with OC's increases with age after about 
30 and, for MI, is further increased by hypertension, hypercho- 
lesterolemia, obesity, diabetes, or history of preeclamplic toxemia, and 
especially cigarette smoking. Physician and patient should be alert to 
» earliest manifestations of thromboembolic and thrombotic disorders 
(e.g., thrombophlebitis, pulmonary embolism, cerebrovascular 
insufficiency, coronary occlusion, retinal thrombosis, and mesenteric 
thrombosis). Should any of these occur or be suspected. the drug 
be discontinued immediately. A 4- to 6-fold increased risk 
gery thromboembolic complications has been reported 
ser: 

















S. 
If le, OC's should be discontinued at least 4 weeks betore surgery 
of a type associated with increased risk of thromboembolism or 


RS mobilization b 
s2PU cular Lesions: There have been reports of neuro-ocular lesions such 


ritis or retinal thrombosis associated with use of OC's, 
Dis’Ontinue OC's if there is unexplained, sudden or gradual, partial or 
le loss of vision; onset of proptosis or diplopia; papilledema: or 
gt -vascular lesions, and institute appropriate diagnostic and 
fapeulic Measures 
3. Carcinoma: Long-term continuous administration of either natural or 
e. 


a e 


s . 


synthetic estrogen in certain animal species increases frequency of 
carcinoma of the breast, cervix. vagina, and liver Certain synthetic 
progestogens, none currently contained in OC's, have been noted to 
increase incidence of mammary nodules, benign and malignant, in dogs 
In humans, 3 case-control studies have reported an increased risk of 
endometrial carcinoma associated with prolonged use of exogenous 
estrogen in postmenopausal women. One publication reported on the 
first 21 cases submitted by physicians to a registry of cases of 
adenocarcinoma of the endometrium in women under 40 on OC's. Ot 
cases found in women without predisposing risk factors (e.g., irregular 
bleeding at the time OC's were first given, polycystic ovaries), nearly all 
occurred in women who had used a sequential OC. These are no longer 
marketed. No evidence has been reported suggesting increased risk of 
endometrial cancer in users of conventional combination or 
progestogen-only OC's. Several studies have found no increase in breast 
cancer in women taking OC's or estrogens. One study, however, while 
also noting no overall increased risk of breast cancer in women on OC's. 
found an excess risk in subgroups of OC users wilh documented benign 
breast disease. Reduced occurrence of benign breast tumors in users of 
OC's has been well documented. In summary, there is at present no 
Confirmed evidence from human studies of increased risk of cancer 
associated with OC's. Close clinical surveillance of all women on OC's 
is, Nevertheless, essential. In all cases of undiagnosed persistent or re- 
current abnormal vaginal bleeding, appropriate diagnostic measures 
should be taken to rule out malignancy Women with a strong family 
history of breast cancer or with breast nodules, fibrocystic disease, or 
abnormal mammograms should be monitored with particular care if they 
elect to use OC's 

4. Hepatic Tumors: Benign hepatic adenomas have been found to be 
associated with use of OC's. One study showed that OC's with high 
hormonal potency were associated with higher risk than lower potency 
OC's. Although benign. hepatic adenomas may rupture and may cause 
death through intra-abdominal hemorrhage. This has been reported in 
short-term as well as long-term users. Two studies relate risk with 
duration of use of OC's, the risk being much greater after 4 or more 
years’ use. While hepatic adenoma is rare, it should be considered in 
women presenting abdominal pain and tenderness, abdominal mass or 
shock. A few cases of hepatocellular carcinoma have been reported in 
women on OCs. Relationship of these drugs to this type of malignancy 
is not known 

5. Use in or Immediately Preceding Pregnancy. Birth Detects in 
Offspring. and Malignancy in Female Offspring: Use of temale sex 
hormones—both estrogenic and progestational agents—during early 
pregnancy may seriously damage the offspring It has been shown that 
females exposed in utero to diethylstilbestrol. a nonsteroidal estrogen 
have increased risk of developing in later life a form of vaginal or 
cervical cancer ordinarily extremely rare. This risk has been estimated 
to be of the order of 1 in 1,009 exposures or less. Although there is no 
evidence now that OC's further enhance risk of developing this type ot 
malignancy, such patients should be monitored with particular care if 
they elect to use OC's. Furthermore, 30 to 90% of such exposed women 
have been found to have epithelial changes of the vagina and cervix 
Although these changes are histologically benign, it is not known 
whether this condition is a precursor of vaginal malignancy. Male 
children so exposed may develop abnormalities of the urogenital tract 
Although similar data are not available with use of other estrogens, it 
cannot be presumed they would not induce similar changes. An 
increased risk of congenital anomalies, including heart defects and limb 
defects, has been reported with use of sex hormones, including OC's. in 
Pregnancy. One case-control study estimated a 4.7-told increase in risk 
of limb-reduction defects in infants exposed in utero to sex hormones 
(OC's, hormonal withdrawal tests for pregnancy, or attempted treatment 
for threatened abortion) Some exposures involved only a few days. Data 
Suggest that risk of limb-reduction defects in exposed fetuses is 
somewhat less than 1 in 1,000 live births. In the past, female sex 
hormones have been used during pregnancy in an attempt to treat 
threatened or habitual abortion There is considerable evidence that 
estrogens are ineffective for these indications. and there is no evidence 
{rom well-controlled studies that progestogens are effective. There is 
some evidence that triploidy and possibly other types of polyploidy are 
increased among abortuses from women who become pregnant soon 
after ceasing OC's. Embryos with these anomalies are virtually always 
aborted spontaneously. Whetner there is an overall increase in 
Spontaneous abortion of pregnancies conceived soon aller stopping 
OC's is unknown. It is recommended that, for any patient who has 
missed 2 consecutive periods, pregnancy should be ruled out before 
continuing OC's. If the patient has not adhered to the prescribed 
schedule, the possibility of pregnancy should be considered at time of 
first missed period, and further use of OC's should be withheld until 
pregnancy has been ruled out. If pregnancy is confirmed, the patient 
should be apprised of the potential risks to the fetus, and advisability 
of continuation of the pregnancy should be discussed. It is also 
recommended that women who discontinue OC's with intent of becoming 
pregnant use an alternate form of contraception for a period of time 
betore attempting to conceive. Many clinicians recommend 3 months. 
although no precise information is available on which to base this. The 
administration of progestogen-estrogen combinations to induce 
withdrawal bleeding should not be used as a test of pregnancy. 

6. Gallbladder Disease: Studies report increased risk of Surgically 
confirmed gallbladder disease in users of OC's and estrogens. In one 
study. increased risk appeared alter 2 years’ use and doubled after 4 

or 5 years’ use. In one of the other studies, increased risk was apparent 
between 6 and 12 months’ use 

7 Carbohydrate and Lipid Metabolic Effects: Decrease jn glucose 
tolerance has been observed in a significarit percentage of patients 

on OC's. For this reason, prediabetic and diabetic patients should be 
caretully observed while on OC's. Increase in triglycerides and total 
phospholipids has been observed in patients on OC's: clinical 
significance of this finding remains to be defined 

8. Elevated Blood Pressure: Increase in blood pressure has been 
reported in patients on OC's In some women, hypertension may occur 
wilhin a few months of beginning OC's. In the tst year of use, 
Prevalence of women with hypertension is low in users and may be no 
higher than that of a comparable group of nonusers. Prevalence in users 
increases, however, with longer exposure, and in the Sth year of use is 
21% lo 3 times the reported prevalence in the 1st year. Age is also 
strongly correlated with development of hypertension in OC users. 
Women who previously have had hypertension during pregnancy may 
be more likely to develop elevation of blood pressure on OC's. 
Hypertension that develops.as a result of taking OC's usually returns to 
normal after discontinuing the drug 

9. Headache: Onset or exacerbation of migraine or development of 
headache of a new pattern which is recurrent, persistent, or severe, 
requires discontinuation of OC's and evaluation of the cause 

10. Bleeding Irregularities: Breakthrough bleeding. spotting. and 
amenorrhea are frequent reasons for patients discontinuing OC's. In 
breakthrough bleeding. as in all cases of irregular vaginal bleeding 


nonfunctional causes should be borne in mind. In undiagnosed . 


persistent or recurrent abnormal bleeding from the vagina. adequate 
diagnostic measures are indicated to rule out pregnancy or malignancy 
If pathology has been excluded, time or change to another OC may 
solve the problem. Changing to an OC with a higher estrogen content, 
while potentially useful in minimizing menstrual irregularity. should be 
done only if necessary, since this may increase risk of thromboembolic 
disease. Women with past history of oligomenorrhea or secondary 
amenorrhea or young women without regular cycles may have a 
tendency to remain anovulatory or to become amenorrheic after 
discontinuing OC's. Women with these preexisting problems should be 
advised of this possibility and encouraged to use other methods. Post- 
use anovulation, possibly prolonged, may also occur in women without 
previous irregularities 

11. Ectopic Pregnancy: Ectopic as well as intrauterine pregnancy may 
occur in contraceptive failures 

12. Breast-feeding: OC's given in the postpartum period may interfere 
with laclation and decrease quantity and quality of breast milk 
Furthermore, a small traction of the hormones in OC's has been 
identified in the milk of mothers on OC's; effects, if any, on the breast- 
fed child nave not been determined. If feasible, defer OC's until intant 
has been weaned 


Precautions— GENERAL o 


1 A complete medical and family history should be taken prior to 
initiation of OC's. Pretreatment and periodic physical examinations 
should include special reference to blood pressure. breasts. abdomen 
and pelvic organs. including Pap smear and relevant laboratory tests 
As a general rule OC's should not be prescribed for longer than 

1 year without another physical examination 

2. Under influence of estrogen-progestogen preparations. preexisting 
uterine leiomyomata may increase in size 

3. Patients with history of psychic depression should be carefully 
observed and the drug discontinued if depression recurs to a serious 
degree. Patients becoming significantly depressed while on OC's should 
stop OC's and use an alternate method to try to determine whether the 
symptom is drug-related 

4. OC's may cause some degree of fluid retention. They should be 
prescribed with caution, and only with careful monitoring, in patients 
with conditions which might be aggravated by fluid retention, such as 
convulsive disorders, migraine syndrome, asthma, or cardiac or renal 
insufficiency. 

5. Patients with a past history of jaundice during pregnancy have an 
increased risk of recurrence wtiile on OC's. If jaundice develops, OC's 
should be discontinued 

6. Steroid hormones may be poorly metabolized in patients with 
impaired liver function and should be administered with caution 

7. OC users may have disturbances in normal tryptophan metabolism 
which may result in a relative pyridoxine deficiency. Clinical significance 
is undetermined 

8. Serum folate levels may be depressed by OC's. Since the precnant 
woman is predisposed to development of folate deficiency and incidence 
of folate deficiency increases with increasing gestation. it is possible 
that if a woman becomes pregnant shortly after stopping OC's. she may 
have a greater chance of developing folate deficiency and complications 
attributed to this deficiency 

9. The pathologist should be advised of OC therapy when relevant 
specimens are submitted 

10. Certain endocrine- and liver-function tests and blood components 
may be affected by estrogen-containing OC's: 

a. Increased sulfobromophthalein retention. b. Increased prothrombin 
and factors VII, Vill, IX, and X; decreased antithrombin 3; increased 
Norepinephrine-induced platelet aggregability. c. Increased thyroid- 
binding globulin (TBG) leading to increased circulating total-thyroid 
hormone, as measured by protein-bound iodine (PBI), T4 by column, or 
T4 by radioimmunoassay Free T3 resin uptake is decreased, retlecting 
the elevated TBG: tree T4 concentration is unaltered. d. Decreased 
pregnanediol excretion. e. Reduced response to metyrapone test 
Information for the Patient— See Patient Package Labeling 

Drug Interactions—Reduced efficacy and increasec incidence of 
breakthrough bleeding have been associated with concomitant use of 
rifampin. A similar association has been suggested with barbiturates, 
phenylbutazone, phenytoin sodium, and ampicillin 
Carcinogenesis—See Warnings on carcinogenic potential of OC's 
Hib com rea X. See Contraindications, Warnings. 

Nursing Mothers—See Warnings 

Adverse Reactions—An increased risk of these serious adverse 
reactions has been associated with use of OC's (see Warnings) 
thrombophlebitis, pulmonary embolism, coronary thrombosis, cerebral 
thrombosis, cerebral hemorrhage, hypertension, gallbladder disease, 
benign hepatomas, congenital anomalies. There is evidence of an 
association between the following conditions and use of OC's although @ 
additional confirmatory studies are needed: mesenteric thrombosis, 
neuro-ocular lesions, e.g., retinal thrombosis and optic neuritis 

The following adverse reactions have been reported in patients on OC's 
and are believed to be drug-related. Nausea and/or vomiting, usually the 
most common adverse reactions, occur in approximately 10 percent or 
less of patients during the first cycle. Other reactions, as a general rule, 
are seen much less frequently or only occasionally. Gastrointestinal 
symptoms (such as abdominal cramps and bloating); breakthrough 
bleeding, spotting, change in menstrual flow, dysmenorrhea, amenorrhea @ 
during and after treatment, temporary infertility after discontinuance of 
treatment; edema; chloasma or melasma which may persist; breast 
changes: tenderness, enlargement, and secretion; change in weight 
(increase or decrease), change in cervical erosion and cervical secretion: 
Possible diminution in lactation when given immediately postpartum: 
cholestatic jaundice; migraine; increase in size of uterine leiomyomata; 
rash (allergic), mental depression; reduced tolerance to carbohydrates, 
vaginal candidiasis; change in corneal curvature#€teepening), 
intolerance to contact lenses e 

The following adverse reactions have been reported in users of OC's, 
and the association has been neither confirmed nor refuted 
premenstrual-like syndrome, cataracts, chanf€s in libido, chorea, 
changes in appetite, cystitis-like syndrome, headache, nervousness, 
dizziness, hirsutism, loss of scalp hair, erythema multiforme, erythema 
nodosum, hemorrhagic eruption, vaginitis, porphyria 

Acute Overdose—Serious ill effects have not been reported following 
acute ingestion of large doses of OC's by young children. Overdosage 
may cause nausea, and withdrawal bleeding may occur in females. 
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PosITIONAL changes in arterial blood pressure dur- 
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Postural blood pressure differences in pregnancy 


A prospective study of blood pressure differences between 
supine and left lateral position as measured by ultrasound 
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Differences in blood pressure between the supine and left lateral R were studied i in pegen 
subjects under standardized conditions with an automated ultrasound device. Cross-sectional 
studies were performed in 125 nulliparous pregnant women. after the twehty-eighth week of 
amenorrhea and in 42 nonpregnant controls. Arterial blood pressure in the left lateral position was 
lower than in the supine position. This difference was due largely to difierences in hydrostatic 
pressure. Large errors in measurement and regression to the méan contributed to a wide spread in 
measured values. Neither hypertension -nor pregnancy alone gave an enhanced postural difference 
in blood pressure. Hypertension in pregnancy was associated with a significantly larger positional 
change in diastolic blood pressure (D) than in systolic blood pressure (S). This study pleads for a 
standardized procedure for the measurement of blood pressure jn gravidas in the supine position, 
for the detection of peripheral vasoconstriction in the supine position, and to Compare 

clinical blood pressure studies in different institutions. (AM. J. OBSTET. GYNECOL. 138:1, 1980.) 
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for obstetriciariş because of the ‘ ‘supine hypotensive 
syndrome”! and, more recently, because of the de- 
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Fig. 1. Automated ultrasound arterial blood pressure mea- 
surement in a pregnant subject. Values between vertical rules 
were used for statistical arialysis. 


scription of the “roll over test”? for predicting the de- 


velopment of pregnancy-induced hypertension (PIH).. 


Arterial blood pressure is usually highest when the pa- 
tient is seated, intermediate when she is supine, and 
lowest when she is lying on the left side.*-* To minimize 
the large observer errors inherent i in the auscultatory 
measurement of blood pressure, arterial blood pres- 
sure in this investigation was recorded repeatedly with 
an automated’ ultrasound device, with the patient 
under stable résting conditions. 


Material and methods 


A prospective study of arterial bi lood pressure was 
carried out. Arterial blood pr essure was measured in 


. the right upper arm with an automated ultrasound 


device (Arteriosonde,. Roche Medical. Electronics Divi- 
sion, Hoffmann-LaRoche, Inc., Cranbury, New Jer- 
sey). The Arteriosonde was connected to a matching 
analog récorder from the same firm. The maximal 
cuff-infldtion pressure was set to a point 30 ram Hg 
higher, than the auscultatory systolic pressure. The 


-deflation rate was set at three heartbeats per 10 mm 


Hg. The ultrasound transducer was placed in its holder 
in the cuff and covered with a water-soluble ultrasound 
transmission gel (Aquasonic, Parker Laboratories, Inc., 


. Orange, New York). The length of the cuff was 42 cm; 


the size of the air bag was 12 by 23 cm. Measurements 
wereemade at 5-minute intervals during 120 minutes 
with the patients in the supine and left lateral positions. 
A possible effect of the sequence of positions employed 
was investigated by alternating the. starting position 
and sequence of positions in a subgroup of 10 patients. 
The first three values, as well as the last value, in each 


position were disregarded. Nine values were used for - 


statistical evaluation (Fig. 1). Duplicate blood pressure 


wees Measurement error (e) was calculated according to the 


half. of pregnancy, mostly because of hypertension 
and/or suspected fetal growth retardation, and were 
studied under conditions of bed rest-and standardized 
sodium intake (i.e., less than 20 millimoles per 24 
hours). This group of pregnant subjects could be di- 
vided into three subgroups. (1) Eighty-four pregnant 
riulliparous women had pregnancy-induced hyperten- 
sion (PIH). This condition was defined as a casual dia- 
stolic: blood ._pressure of more than 90 mm Hg auscul- 
tatory in the supine position any time after 2& weeks 
of gestation without preexisting hypertension. (2) Twen- 
ty-two subjects with pre-existing hypertension who 
demonstrated aggr avation of the hypertension or other 
evidence of superimposed toxemia. (3) Nineteen preg- 
nant nulliparous subjects who remained normoiensive. 
Excluded from the study were individuals who had a 
menstrual age of less than 28 weeks, twin pregnancy, or ` 
diabetes mellitus, were taking medication other than 
iron supplements, or had polyhydramnios or “supine 
hypotensive syndrome” (n = 2), 


Results 

Uniformly, a lower blood pressure was measured in 
the left lateral than in the supine position (Fig. 1). To 
gain insight into this difference, we carried out a con- 
trol of measurement methods. 

. Sequence of postures. In 10 pregnant patients the 
sequence of measurements was alternated between 
supine, left lateral, supine (Group A; n =,5) and left 


_ lateral, supine, left lateral (Group B, n= 5). The 


postural blood pressure differences were essentially the 
same in the two groups regardless of the sequence of 
postures (Table I). 

Effective measurement errors. Resting blood pres- 
sures were recorded in eight nonpregnase@™flliparous 
controls and repeated after 2 months under the same 
conditions. The duplicate errors for the péstural blood 
pressure differences were: for the systolic value {AS), 
5.5 mm Hg; for the diastolic value (AD), 5.5 mm Hg; 
for the mean arterial pressure (AMAP), 4.8 mm Hg; 
and for the pulse pressure value (AP), 4.8 mm Hg. 


- “ - formula 


gi ; Hydrostatic pressure. In order to evaluate the role 
ae e=Vid?/2n 


of hydrostatic pressure differences, the distance be- 
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Table I. Postural blood pressure differences between subjects with sequence of postures: Supine, left lateral, 
supine (Group A; n = 5); left lateral, supine, left lateral (Group B; n = 5) 


A2 = A/L > S) 

















Al = A(S >L) t value* Significance 


A Systolic 14.0 (3.0) 13.9 8.9) 0.1 6.1) 0.08 l NS 
B Systolic 23.8 (2.6) 18.4 (7.1) 54 (7.7) 1.40 NS 
A Diastolic 20.0 (4.1) 13,0 (1.7) 7.0 (54) 2.60 NS 
B Diastolic - 19.0 (8.5) 19.7 (6.6) 0.7 (12.8) | 0.11 NS 





Presented are the mean values, with the standard deviations in parentheses. A1 = Postural differences with supine as starting 
position. A2 = Postural differences with left lateral as starting position. Al — A2 = Difference of the postural differences. 


*t value according to Student’s one-sample t test for Al — A2 = 0; t value depends on 4 degrees of freedom. 


Table II. Distances (cm) between atrium and right 
upper arm in control subjects 


| Males: 17 | Nonpregnant females: 17 








Table III. Correlation coefficients (Pearson) 
between diastolic pressure and its postural 
differences (A) 





Supine | Left lateral | Average 
Mean 15,5 13.9* ’ AD 
SD 16 “V9 Groups BP vs. AD | BP us. AD | BP vs. 
Range 14-20 12-20 Controls, male 17 0.33 -0.39 ~0.03 
<0 ~ 05 Controls, nulliparas 25 0.22 —0,24 -0.01 

P No hypertension 19 0.15 —0.57* -0.26 
t= 2.66 Pre-existing hyper- 22 0.10 -0.48 -0.22 
; tension 
tween. the xiphoid process and the right atrium was Pregnancy-induced 84 0.224 -0.33 =0.06 


measured in 17 male and 17 female controls. The 
mean hydrostatic pressure component could be calcu- 
lated to be 15.5 cm or 11.7 mm Hg for the males and 
13.9 cm or 10.5 mm Hg for the females (‘Table II). The 
observed postural blood pressure differences were 1 to 
8 mm Hg greater than these calculated values. 

Basal blood pressure versus postural blood pres- 
sure differences. The correlation coefficients for the 
differences between the diastolic blood pressures and 
positional diastolic blood pressure differences (AD) 
were positive for the supine position (Table III) and 
negative for the left lateral position. In three instances 
the correlations reached statistical significance; how- 
ever, the signs of these significant correlations were 
different (Table III). The positional blood pressure 
differences were then compared with an “average” 
blood pressure, calculated as the mean of the supine 
and left lateral readings for each subject. No significant 
correlations were found. 

Postural blood pressure differences in normoten- 
sive and hypertensive gravidas. The mean postural 
differences for systolic, diastolic, and mean arterial 
blood presure and pulse pressures for normotensive 
pregnant patients were not significantly different from 
those obs€rved in the nonpregnant control groups. 
The postural differences in systolic, diastolic, and mean 
arterial blood pressures did not differ significantly be- 
tween the three subgroups of pregnant subjects (Table 
IV) (one-way analysis of variance). However, in both of 
the hypertensive groups the postural differences in di- 


astolic blood pressures were significantly greater than 


hypertension 


*p < 0.01. 
tp < 0.05. 


the corresponding postural differences in systolic 
blood pressure, since both hypertensive groups showed 
significant negative mean values for the postural dif- 
ferences in pulse pressure (AP). This was not demon- 
strated in the normotensive gravidas. Additionally, the 
APs were significantly more negative in the two hy- 
pertensive groups than in the normotensive group 
(one-way analysis of variance, p = 0.05). 


Comment 


It should be apparent to the thoughtful physician 
that the indirect measurement of blood pressure is sub- 
ject to many inaccuracies, including those arising from 
the equipment, as well as errors and biases on the part 
of the observer/operator. The sources of these inac- 
curacies have been reviewed by Rose and associates? 
and by Kirkendall and co-workers.* . 

In the present study, we tried to minimize observer 
problems by using an automated Doppler-ultrasound 
apparatus to measure and record blood pressure. Ran- 


‘dom measurement errors were minimized by averag- 


ing nine values obtained at 5-minute intervals. The 
measurements were carried out under stable, resting 
conditions, and the values obtained immediately before 
and after the subject was disturbed for position, 
changes were discarded. In spite of these precautions, , 
duplicate measurement errors in the range of 5 mmq, 
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Table IV. Postural differences of blood pressures (A) in nonpregnant controls and normotensive and 


hypertensive gravidas 












Nonpregnant 
‘(n= 25) 


Pregnant, normo- 
- tensive (n = 19) 








Pregnant, pre-existing 
hypertension (n = 22) 










Pregnant, pregnancy- 


induced hypertension (n = 84) Significance * 











AS 11.3 (4.9) 14.0 4.3) 11.9 (6.8) 12.5 (6.2) NS 

AD 12.4 (4.5) 15.9 (5.35 18.6 (5.7) 176 (5.5) ` NS 

AM 11.8 (3.9) 14.4 (4.0) 14.0 (6.0) 14.1 (5.1) NS 

AP —1.1 (5.3) —1.9 (3.8) ~6.7 (6.1) —5.1 (6.6) p = 0.05 
p>o.lt p>od.1t p<0.01t p <0.01t 











Presented are the mean values (mm Hg), with standard deviations in parentheses. AS = Systolic blood pressure; AD = diastolic 
blood pressure; AM = mean arterial pressure; AP = pulse pressure. 


*One-way analysis of variance. Differences between the three pregnant subject groups. 


TOne-sample Student’s t test: AP tested against zero. 


Hg were found. Moreover, inspection of Fig. 1 dem- 
onstrates that differences between maximum and min- 
imum blood pressures recorded during a 45-minute 
period, at rest, could exceed 10 mm Hg. The degree to 


which these differences in measured blood ‘pressure ` 


represent actual differences (due, for example, to 
ultradian or sporadic blood pressure variation) or mea- 
surement error was not established by direct (intra- 
arterial) measurement techniques; however, these ob- 
servations suggest that caution is advisable in attaching 
significance to even moderate changes in blood pres- 
sure in individual subjects. Although the averaging of 
data from many subjects may be expected to reduce the 
effect of random measurement errors when groups of 
subjects are compared, this is not always the case, as 
demonstrated by the spurious but statistically sig- 
nificant correlations between resting blood pressure 
and positional changes in some instances. The sig- 
nificant positive correlation coefficient between the 
resting blood pressure in the supine position and the 
postural blood pressure differences in the women with 


PIH might suggest that hypertension is related to ` 


greater postural blood pressure differences. 

Since the left lateral blood pressure was highly corre- 
lated with the blood pressure in the supine position, 
one might also expect to see the same tendency for the 
left lateral blood pressure values. However, the corre- 
lation coefficients in the left lateral pos:tion were nega- 
tive ahd were statistically significant in two of the five 
subject groups. The explanation for this paradox can 
be found in the relatively large measurement errors. 

Since the resting blood pressure in the supine posi- 
tion was uniformly higher than that in the left lateral 
‘position, an overestimate of blood pressure in the 
supine position would also tend to produce a falsely 
great positional change and the reverse. Conversely, an 


tions between resting blood pressure and positional 
change represented, on further analysis, the phe- 
nomenon of correlation with initial value or, in more 
general terms, “regression to the mean.” 

When, as is the usual practice, the blood pressure 
cuff is applied around the right arm, in the left lateral 
position the heart is lower than the site of blood pres- 
sure measurement, whereas in the supine position the 
heart and the site of the blood pressure measurement 


_lie in about the same horizontal plane. Thus, the mea- 


sured blood pressure values in the left lateral position 
will be lower than those in the supine position because 
of the hydrostatic pressure differences. Measurements 
in nonpregnant women indicate that, on the average, a 
10.5 mm Hg positional blood pressure difference 
would result from this hydrostatic pressure gradient. 
In pregnant subjects the hydrostatic contribution may 
be slightly great because of changes in the configu- 
ration of the rib case. 

Although hydrostatic pressure could be calculated to 
account for the greatest part of the observed positional 
differences in blood pressure, our findings do not 


. exclude a contribution from changes in vascular resis- 


tance and/or cardiac output. The observed average 
positional differences in systolic, diastolic, and mean 
blood pressure were slightly greater in all subject 
groups than the expected hydrostatic pressure differ- 
ence. This tendency was greatest for AD in the two 
categories of hypertensive gravidas. Furthermore, the 
change in hydrostatic pressure should affect systolic 
and diastolic pressures equally. Hoyeref in, both 
groups of hypertensive subjects, the values for AD ex- 
ceeded those for AS (Table IV). This finding may have 
reflected the combined effects of diminished blood 
volume in hypertensive gravidas as compared to nor- 
motensive gravidas'! and vena caval compression in re- 


“æ underestimate in the left lateral position -would in- 
> ™s ‘crease the apparent positional change, whereas a posi- 
D tive error would reduce it. Thus, the apparent correla- 


ducing venous return and cardiac filling. The resulting 
hemodynamic alterations could have served addition- 
ally as a stimulus to increased peripheral vascular tone 


4 


we ` ; 2 
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and, thus, to increased diastolic blood pressure in the 
supine position. Therefore, the finding of a greater 
average AD than AS in the hypertensive gravidas is 
compatible with the concept, prevailing in the litera- 
ture, of enhanced vascular reactivity in hypertensive 
subjects. 

Despite this possible indication of enhanced vascular 
reactivity in hypertensive gravidas, the differences in 
average AD, AS, and AM were insignificant between the 
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normotensive and hypertensive subject groups. These 
findings, together with the variations (up to 10 mm Hg) 
in measured blood pressure during the 30-minute sta- 
ble test periods, estimate of duplicate measurement er- 
rors (mean, 5 mm Hg), and hydrostatic pressure effect 
(10.5 mm Hg), demonstrate that caution should be 
exercised in attributing significance to positional blood 
pressure differences measured by clinical methods in 
individual gravidas. , 
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molar pregnancy 
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The high incidence of pulmonary complications following evacuation of molar gestation at 16 weeks’ 

, size or greater (27%) prompted us to institute hemodynamic monitoring in seven of these patients in 
an effort to determine etiologies and possible modes of therapy for this potentially life-threatening 
complication. Our data indicate that following suction curettage with general anesthesia there 
appears to be impairment of ventricular performance of a transient nature as manifested by 
increases in central venous pressure, mean pulmonary artery pressure, and pulmonary capillary 
wedge pressure, despite a slight elevation in cardiac index and a decrease in systemic vascular 
resistance. The possible role of general anesthesia In the development of these changes, as well as 
the role of the colloid osmotic pressure to wedge gradient in the development of pulmonary 
complications, is discussed. (AM. J. OBSTET. GYNECOL. 138:6, 1980.) 


A RECENT REVIEW at our institution of pulmonary 
complications following evacuation of molar pregnancy 
documented a 27% incidence of acute respiratory in- 


sufficiency in the early postevacuation period among | 


patients with a uterus of 16 weeks’ size or greater.! 
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Possible etiologies suggested for the development of 
pulmonary complications after evacuation include tro- 
phoblastic embolization," ? high output failure second- 
ary to thyrotoxicosis,? and iatrogenic fluid overload.' 
Because of the rather marked incidence of pulmonary 
complications in patients with a uterus of 16 weeks’ size 
or greater, we elected to institute hemodynamic moni- 
toring in these patients in an effort to determine pos- 
sible etiologies and ultimately preventative measures 
that could be taken to avoid this potentially life- 
threatening situation. 


Material and methods 


We evaluated seven patients with molar gestations of 
16 weeks’ size or greater. The mean paePralage was 
20.4 (range 16 to 24) years with the mean gravidity and 
parity being 2 (range l to 5) and 0.3 (range 0 to 1), 
respectively. 

All patients were in a state of relative clinical stabil- 
ity without evidence of respiratory embarrassment or ` 
excessive vaginal bleeding prior to evaluation. Thio- 
pental, nitrous oxide, and oxygen with narcotic sup- 
plementation (most commonly fentanyl) were used for 


` 
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Fig. 1. Changes in Cl, HR, SV, MAP, and SVR are illustrated. 
Hemodynamic variables were determined prior to suction 
curettage with general anesthesia, immediately following 
evacuation and extubation, and | hour after extubation. Val- 
ues are éxpressed as mean + SEM. Stars denote p < 0.05 
when baseline values are compared to postextubation values. 


balanced general anesthesia in all cases. Premedication 
usually consisted of meperidine, promethazine or. hy- 
droxyzine, and atropine. 

Hemodynamic measurements. After written in- 
formed consent was obtained, catheterization of the 
right side of the heart, with. a triple-lumen, “flow- 
directed catheter (Swan-Ganz, Edwards Laboratories), 
and arterial cannulation of the radial artery were per- 
formed. Mezsurements were made with the zero refer- 
ence level at the midaxillary line with the patient 
supine. Systemic and mean pulmonary arterial pres: 
sures were determined by electronic filtration: Ther- 
modilution cardiac outputs were determined by a bed- 
side cardiac output computer (Edwards Laboratories) 
with the use of iced injectate. Cardiac output mea- 
sure me (remiiGre made in duplicate unless there was a 
greater than D% variation; then measurements were 
done in tfiplicate. Heart ratés were derived from an 
electronic cardiotachometer. i 

The following hemodynamic variables were deter- 
mined prior to induction of anesthesia, immediately 
following extubation, and 1 hour after extubation: (1) 
mean arterial pressure (MAP), (2) heart rate (HR), (3) 


central venous pressure (CVP), (4) mean pulmonary 
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Fig. 2. Chatige ts in GVP, MPAP, PCWP, colloid osmotic pres- 
sure (COP), and PVR are illustrated. Hemodynamic variables 
were determined prior tọ suction curettage with general anes- 
thesia, immediately following evacuation and extubation, and 
1 hour after extubation. Values are expressed as mean + 
SEM. Stars denote p< 0. 05, and squares denote p < 0.01 
when baseline values are compared to postextubation values. 
Triangles denote p< 0.05 when postextubation values are 
compared to l-hour values. 


artery pressure (MPAP), (5) pulmonary capillary wedge 
pressure (PCWP), and (6) cardiac output (CO). Derived 
hemodynamic variables were calculated as follows: 


systolic pressure + 2 x diastolic pressure (mm Hg) 
` 3 F 
CO (L/min/sq m) 

body surface area’ « 


MAP = 








Cardiac index (Cl) = 


Systemic vascular resistance (SVR) = 
(MAP — CVP) 80 (dynes-sec cm’) 
co f 





Pulmonary vascular resistance (PVR) = 
(MPAP — PCWP) 80 yesse cm7*) 
co £ 





Plasma and blood volume studies. Colloid osmotic 
pressures were determined prior to anesthesia, imme- 
diately following extubation, and 1 hour after extuba- ẹ 
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Table I. Blood volume measurements, fluid requirements, and uterine size* 











Plasma volume per kg 2,586 
Red cell volume per kg (set 
Total blood volume jer kg oe 
Crysialloids infused at ondine ; e 
Estimated uterine size in weeks’ gestation i 21. 


2,800 


2,000 2,703 1,460 

46 35 46 29 42 
1,264 1,102 1,199 769 1,132 

23 19 20 15 17 
3,967 3,102 3,902 2,229 3,932 

72 55 66 44 58.. 
1,200 1,425 1,930 1,050 `. 700 

16 o l6. 18 20 0. 22 





*Specimens for blood voluines of Patient L. A. were lost. 
t Elevated thyroid function. 
Clinically toxemic. 


tion (Instruments Laboratories, Weil Oncometer). 

A 5 ml tube containing ethylenediaminetetra- acetic 
acid was used to collect a pulmonary artery sample dur- 
ing the middle of the evacuatiori procedure. This 
sample wäs centrifuged as soon as possible; the biiffy 
coat was aspirated, Wright stained, and microscopically 
examined for evidence of trophoblastic embolization. 

Plasma volumes were determined with Evans blue 
dye (T-1824). A peripheral vein was punctured and 7 
mÍ of blood was withdrawn for the baseline dye free 
sample and microhematocrit determination. Following 
this, 2 ml (10 mg/100 ml) of Evans blue dye was in- 
jected and blood for plasma samples. and mi- 
crohematocrit determination was drawn at 15, 25, and 


35 minutes from a vein other than that injected. All 


samples were collected in siliconized, preheparinized 
test tubes. Blood samples. were centrifuged at 2,500 
rpm for 30 minutes and the plasma was removed. The 
base sample was used to zero the spectrophotometet 
(Bausch and Lomb Spectronic 100 set at wavelength 
620 mu) and the 15-, 25-, and 35-minute samples were 


mated for optical density readings. These points were , 


then extrapolated to obtain the calculated time zero 
optical density. The concentration of dye at time zero 
was then derived from a stock solution standard curve. 
Blood volume values were calculated by the following 
formulas: 


Plasma volume = 


concentration of Evans blue dye injected 
concentration of calculated optical density at time zero ` 





plasma-volume 
1 ~ (0.96*) x hematocrit ° 





Total blood volume = : 


Statistical analysis. Staiistical analysis by, paired Stu- 
dent's t test was performed to detect differences in 
mean responses from baseline values prior to anesthe- 
sia and suction curettage and from those values ob- 


- *The correction factor for trapped plasma is 0.96. 


tained immediately after extubation and 1 hour after 
extubation. The Mann-Whitney U test was used to 
compare our blood volume values with those previ- 
ously reported.‘ ` 


Results 


Figs. 1 and 2 illustrate baseline hemodynamic values 
and the changes that occurred immediately following 
Suction curettage with general anesthesia and values 
observed 1 hour following the procedure. Cl rose from 
4. 26 to 5.11 L/min/sq m and returned to 4.98 L/min/sq 
m by 1 hour. HR increased from 81 to 89 bpm and 
returned to 84 bpm by 1 hour. Stroke volume values at 
baseline, after evacuation, and 1 hour after evacuation 
were 83; 90, and 88 ml, respectively, The initial MAP of 
92.6 mm Hg decreased to 84.4 mm Hg after evacuation 
and returned to 95.4 mm Hg by 1 hour. SVR decreased 
from 1 baseline value of 1,060 to 839 dynes-sec cm~? 
and returned to 1,015 dynes-sec cm™* by 1 hour. CVP 
rose from a baseline value of 5.8 to 10.3 mm Hg after 
evacuation and returned to 3.9 mm Hg by 1] hour. 
MPAP increased from 13.7 to 20.0 mm Hg after 
evacuation and decreased to 14.9 mm Hg by 1 hour. 
PCWP showed a similar trend with a rise from baseline 
values of 10.0 to 16.4 mm Hg after evacuation, decreas- - 
ing to 11.0 mm Hg by 1 hour. PVR values at baselirie, 
after evacuation, and 1 hour after evacuation were 48, 
43, and 36 dynes-sec cm™*, respectively. Colloid os- 
motic pressures measured at baseline, after evacuation, 
and | hour after evacuation were 19.4, 17.2, and 16.9 
mm Hg, respectively. 

CI, stroke volume, MAP, and PVR Gide change 
significantly throughout the study. HR was significantly 
elevated from baseline (p < 0.05) immedfately after 
evacuation with no significant differences between 
baseline and 1-hour values. CVP (p< 0.05), MPAP 
(p < 0.01), and PCWP (p< 0.01) were significantly 
elevated immediately after evacuation when compared - 
to baseline values. There were no significant differ- 
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ences between baseline and 1-hour postevacuation val- 
ues in any of the fiemodynamic, variables measured. 
Colloid osmotic pressures showed a trend toward de- 
creasing values that was not ‘statistically significant. 7 
None of the ‘pulmonary artery samples collected for 


‘evidence of trophoblastic deportation revealed any 
~~. trophoblastic cells by the method employed. 


Blood volumes measured prior to suction curettage 


‘are illustrated in Table I. The mean plasma volume waé 


2,375 +222 ml (SEM). Mean red blood cell volume 
was 1;120+ 76 ml. -Mean total blood volume was 
3,495 +-292 ml. as 

‘The mean volume of Grystalloids infused at: anesihe: 
sia was 1,306 + 387 ml (SEM). with individual valuės 
shown in Table I. Uterine’ size ranged from 16 to 22 
‘weeks’ size: No significant ‘clinical correlations could’be 


obtained between any of the hemodynamic. variables ` 


measured and uterine size, elevated thyroid function; 
or the presence of toxemia. 

Only one patient i in this study (L. T) developed re- 
spiratory compromise, as evidenced by roentgeno- 
graphic pulmonary vascular redistribution with fuid in 
the fissure of the right middle lobe and progressive 


oliguria. This patient also subsequently hada hysterec- - 


tomy for hemorrhage, and an invasive mole was diag- 
nosed. All other, patients were free of any complica, 
tions associated with molar Pregnancy: 


. 


Comment 


Our data indicate that following suction curettage 


with general anesthesia there appears to be impairment . 


of ventricular performance of a transient nature. The 


evidence for this is suggested by the increases in CVP, 


MPAP, and PCWP that occurred despite a slight eleva- 
tion in ‘CI and a decrease in SVR. The decrease in SVR 
most likely results from peripheral vasodilation which; 
in turn, causes the significant elevation of HR seen im- 
mediately after evacuation and ter mination oF anes- 
thesia. i ; ti 

We speculate that the chavigts observed could Bes at- 
tributable to the effects of genéral a anesthesia. Previous 


investigators have demonstrated -a steady ‘and appar- — 


ently direct depression of myocardial function with ni- 


trous oxide breathing, as evidenced. by increases in- 


CVP ana, Centrica? end diastolic pressure, as well 
as sysfemic va¥cular resistance.” € Other studies of the 
combined effects of fentanyl and nitrous oxide in. car- 


e 


Hemodynamics in molar pregnancy evacuation 9 


| . ` : d i 


diac patients owed significant decreases in HR; MAP, 


‘and CI with no changes i in SVR.” Desmonts and associ- 


ates,® in a study of patients recovering from narcotic— 
nitrous oxide anesthesia, demonstrated a significant i in- 
crease in HR, MAP, CI, and left ventricular stroke 
work index with a significant decrease in systemic vas- 
cular resistance during the recovery period. 

The changes observed could occur from a sudden 
increase in intravascular volume but, as can be seen 
from Table -I, the amount of fluids received did not 


` exceed 2,000 ml.in any patient. However, the combi- 


nation of hemodilution, as evidenced by a decreasing 
trend in colloid osmotic pressure; and an increasing 
PCWP do suggest’ a possible ‘mechanism for pulmonary 
complications following molar evacuation. Patient L. T., 

the only patient in: this series to develop pulmonary 
complications, hada colloid osmotic pressure to wedge 
gradient of —3 mm Hg. DaLuz and associates’ have 
reported the occurrence of pulmonary edema when 
the colloid osmotic pressure to wedge gradient i is less 


. than +4 mm Hg. 


p3 


In the patients in this study the increase in MPAP 
and PCWP together with a normal PVR suggests an 
absence of significant trophoblastic embolization. This 
was supported by the lack of identifiable trophoblastic 
cells in the pulmonary a samples collected during 
evacuation.’ 

Blood volume “ measurements obtained in this study 
were in the normal nonpregnant range.'™!? The 
plasma volumes were low for reported valués at 20 
weeks’ gestation,™.'4 and the red cell volumes were 
somewhat low even for the nonpregnant state. We 
compared our values. with’ those of a previous study 
and could demonstrate no statistically significant dif- 


ferences. + In our study; hypervolemia was absent and, 
in, fact, a state of relative’ hypovolemia for pregnancy 


was present. 

In summary, our findings suggest, that during molar 
evacuation, with general anesthesia there is transient 
impairment of myocardial performance. Excessive 


- crystalloid administration superimposed on a relatively 


hypovolemic state leading to low colloid osmotic pres- 
sures at a time when myocardial performance is not 


( optimal may contribute to the development of pulmo- 


-nary complications. Further’ investigation into alterna- 


: five modes of anesthesia with molar evacuation needs 


to be, undertaken. 
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A study was made of increased accessibility of genetic services to low-income obstetric patients in 
Atlanta, Georgia. The proportion of black patients averaged 83%. Of 522 patients counseled from 
August, 1976, through 1978, 157 were offered amniocentesis, and 95 (81%) elected the procedure. 
For most of the patients (120, or 76%) who were eligible for amniocentesis, age (= 35 years at 
delivery) was an indication; and of these, only six (5%) had any prior knowledge of genetic risk. 
During the same time interval, 188 patients over 35 years ci age who initiated prenatal care too late 
for prenatal diagnosis were counseled in the hospital after delivery: 101 (54%) indicated that they 
would have accepted amniocentesis. The conclusion was that (1) genetic services are acceptable to 
this socioeconomic group, and (2) accessibility and publicity are needed to promote utilization in this 
population. (AM. J. OBSTET. GYNECOL. 138:11, 1980.) 


THE RECOGNITION of amniocentesis as a safe vehicle 
for in utero diagnosis ‘of many fetal defects’ * has been 
accompanied by an exponential'rise in the number of 
procedures and diagnoses. However, the greatest 
usage of these services has been by patients with higher 
incomes and greater educational achievement." 3 We 
report our experience in an obstetric-care program lo- 
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cated in Grady Memorial Hospital, the urban Atlanta 
city-county hospital used principally by low-income, 
Black patients. We identified, counseled, and offered 
amniocentesis to those pregnant women who were at 
risk for genetic defects amenable to prenatal diagnosis. 
We also examined those factors that have contributed 
to the heretofore low rates of amniocentesis in this so- 
cioeconomic group. 


Methods 


Before the inception of this genetic-obstetric clinic, 
all pregnant patients who requested prenatal ¢are at 
Grady Memorial Hospital were interviewed by exam- 
iners trained to review the patients’ medical records 
and to obtain detailed medical histories. Women with 
any high-risk factor which would have affected the 
pregnancy adversely were then evaluated in one of sev- 
eral specialized obstetric clinics of the Maternal and ¢ 
Infant Care Project. We modified this process by train- 
ing the interviewers to refer to the genetic-obstetric 
clinic all patients who met any of the following criteria 
for genetic risk: (1) maternal age of 35 or over at deliv- 4 
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Table I. Grady Memorial Hospital obstetric population 






Obstetric categories 


All Fulton and DeKalb County residents 

Grady Memorial Hospital—all races 

Grady Memorial Hospital-black 

Grady Memorial Hospital—all women 235 yr at delivery 
Early prenatal care (=20 postmenstrual weeks) 
Late prenatal care (>20 postmenstrual weeks) + 
No prenatal care 


Totals 


14,775 
5,234 (36%) * 
4,362 (83%)t 
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No. of deliveries 





15,139 
5,384 (36%)* 
4,446 (83%)t 


15,278 
5,605 (37%) * 
4,639 (83%)t 


59 (37%) 72 (43%) 59 (36%) 
71 (44%) 65 (39%) 80 (48%) 
31 (19%) 31 (18%) 26 (16%) 


161 (100%) 168 (100%) 165 (100%) 





*Percentage of Fulton and DeKalb County residents who were delivered of infants at Grady Memorial Hospital. 
TPercentage of black women delivered of infants at Grady Memorial Hospital. 
Calculated by patient report of last menstrual period and date of first entry interview. 


Table II. Acceptance or rejection of amniocentesis (advanced maternal age vs.’ other indications) 


1976 








(Second half) 





Advanced maternal age (=35 
years) at delivery 


Accepted 5 36 8 62 
Rejected 9 64 5 38 
Total 14 13 
Family history of genetic defect* 
Accepted 2 67 4 57 
Rejected 1 33 3 43 
Total 3 7 
All indications 
Accepted 7 41 12 60t 
Rejected 10 59 8 40 
Total 17 20 


28 41 24 120 
5 83 4 67 12 80 27 78 
1 17 2 38 3 20 10 27 
6 6 15 37 


21 62 2 60 27 69 95 61 
13 38 19 40 12 $1 62 39 
34 47 39 


*Included patients identified with family history of a chromosome defect (n = 15), neural tube defect (n = 16), or X-linked 


recessive defect (n = 6). 
+ Onset of peer support was during this period. (See Methods.) 


ery, (2) family history of chromosome abnormality, (3) 
family history of neural tube defect or vertebral 
anomaly, (4) family at risk for an X-linked recessive, 
autosomal recessive, or autosomal dominant disorder, 
and (5) history of three or more spontaneous abortions. 
Referrals also came from individual housestaff physi- 
cians, other clini¢s, and patients who inquired about the 
genetic-obstetric clinic after postpartum counseling. 

At the first genetic-obstetric clinic visit, all new pa- ` 
tients were informed of the reason for referral and 
were asked whether they were aware of any increased 
risk for their offspring (termed prior knowledge). An 
answer of “ves” or “no” was used to classify patients’ ` 
prior knowledge; on the basis ‘of their response and 
assessment by the counselor. History and pedigree 
were constructed, necessary medical records were ob- 
tained, and affected family members were examined. 


-- p When prenatal genetic diagnosis was indicated, eligible 


. women were counseled in regard to their chances for 


affected offspring and about the risks, benefits, and 
options of all procedures. Patients who agreed to am- 
niocentesis were required to give informed consent.‘ 
The clinic was staffed by two M.D.-geneticists (one an 
obstetrician), two masters-level genetic counselors, and 
an obstetric nurse with genetic training. Nearly all am- 
niocenteses were performed by the clinic obstetrician- 
geneticist (G. K.). Sonography was used for localization 
of the placenta, estimation of gestationghage, iden- 
tification of multiple births, and placenfent of ÙS nee- 
dle before and during the amniocenteses. Three 
fourths of the specimens of amniotic fluid were cul- 
tured by the Cytogenetics Laboratory, Division of Med- 
ical Genetics, Emory University. The remainder were 
cultured by the Cellular Genetics Laboratory, Pathol- 
ogy Division, Bureau of Laboratories, Center for Dis- 
ease Control. Concentrations of alpha fetoprotein were 
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Table III. Response of eligible antepartum patients who were offered amniocentesis 






Prior knowledge 
of genetic risk 


Choice regarding 
amniocentesis 





Accept 4 
Yes Refuse 2 2 
Accept 64 
Ne Refuse 50> 
Totals 120 


*As defined for Table II. 


determined in the laboratory of Dr. Aubrey Milunsky, 
E. K. Shriver Center for Genetic Research, Waltham, 
Massachusetts. 

All patients who underwent amniocentesis were re- 
tained in the genetic-obstetric clinic for the duration of 
their antepartum care. During early 1977, when this 
clinic had been in operation for about half a year, sev- 
eral patients who had initially declined amniocentesis 
changed their minds and decided to accept it. This 
change occurred after they had talked to patients in the 
waiting room who had already undergone amniocen- 
tesis. When we observed this positive effect on ac- 
ceptance, we instituted peer support as a regular 
practice. 


Results 


Eligibility for delivery care at Grady Memorial Hos- 
pital is determined by residence in Fulton or DeKalb 
counties, which are the two largest counties in Georgia 
and contain the greatest population mass of metropoli- 
tan Atlanta. The demography of this obstetric popula- 
tion for 1975 through 1977 is outlined in Table I and 
emphasizes that more than one third of the patients 
who resided in these two counties were delivered of 
infants at Grady Memorial Hospital. Eighty-three per- 
cent of these patients were black. Ninety percent had a 
total family income of less than $10,000 per annum. 
When the clinic was established, we assumed that ad- 
vanced maternal age would constitute the main indica- 
tion for prenatal monitoring, since 3% of all deliveries 
at Grady Memorial Hospital were to women who were 
35 years of age and older. However, because nearly two 
thirds of these patients first initiated prenatal care in 
the secong half of gestation or at delivery (Table I), we 
eee a large group could not be referred in 
time for prenatal genetic diagnosis. 

During the study interval beginning in August, 1976, 
and extending through December, 1978, 522 patients 
were evaluated and counseled in this genetic-obstetric 
clinic. One hundred fifty-seven patients were offered 
prenatal monitoring. As anticipated, most (120, or 
76%) were referred because of advanced maternal age; 


Advanced maternal age Genetic 
(235 yr) defect in family * 


(67) 


(66) 
(67) 






(% Accept) 


BS ge) BS 0) 
oe (65) Ei (58) 
37 (73) 157 61) 


the remainder had a chromosomal or genetic defect in 
the family. Ninety-five (61%) of the eligible patients 
elected amniocentesis (Table II, lower right). There 
was an increase in the rate of acceptance of amniocen- 
tesis from 41% during the last half of 1976, to 69% 
during the last half of 1978. The percentage of patients 
who underwent amniocentesis changed most dramati- 
cally in the first half of 1977, during and after the time 
when peer support in clinic counseling sessions was 
initiated. To evaluate whether the indication for am- 
niocentesis affected the rate of acceptance, counseled 
patients were divided into two general categories— 
those of advanced age and those who had a history of 
genetic defect in the family (Table I1). Comparison of 
these two groups revealed that the patients who had a 
genetic defect in the family had higher initial and 
overall rates of acceptance of amniocentesis. This 
group also had a less striking increase in the rate of 
acceptance during the period of study. 

We investigated the relationship between acceptance 
of amniocentesis, indication (advanced age or genetic 
defeci in the family), and prior knowledge of an in- 
creased genetic risk for the pregnancy (Table Ill). The 
three-dimensional frequency table of results was ana- 
lyzed with the use of log-linear models.” The specific 
relationship between prior knowledge and acceptance, 
adjusted for the relationship between prior knowledge 
and indication, was highly significant (p < 0.0001). 
Thus, there was strong evidence that prior knowledge 
increased acceptance of amniocentesis. Women who 
had genetic defects in the family were more likely to 
have had prior knowledge of risk than women for 
whom age was an indication. Very few older women (6 
of 120, or 5%) were aware of any genetic risk, prior to 
counseling. 

Among the 157 patients who were offered am- 
niocentesis, educational achievement was known for 


119. Five finished. no more than the sixth grade, 100 ‘ 


had between 7 and 12 years of schooling, and 14 com- 
pleted more than the twelfth grade. Twelve of the 14 
(93%) who had had education past the twelfth grade 
accepted amniocentesis. Rates of acceptance were 60% 


\ ‘ 
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Table IV. Reasons for declining amniocentesis 


Moral issues: 21 
Would not abort a defective fetus 13 
Religion forbids this testing 3 
Wants baby regardless of any defects 5 

Fear: OB 
Scared of needle f 6 
Afraid of abortion from this test 4 
Don’t want to know, 3 

External opposition: 10 
Husband/father of child opposed 
Other relative opposed 


-N N 


Other issues: 3 
Do not believe anything will go wrong 
Risk not high enough 
Total providing a response 47 
Total refusing to provide a response 15 
Total No. of patients decliriing 62 





Table V. Response of older patients (=35 yr) who 
were counseled after delivery 


Prior knowledge | Choice regarding | Ne. of Percent 
of genetic risk amniocentesis patients | acceptance 


Accept 12 
Yes Refuse (or unde- 3 a 80 
cided) 
. Accept 89 
No ` Refuse (or unde- 84 > ae 
cided) ; 
Totals 188 54 


and 62%, respectively, for those who had completed no 
more than the sixth grade and those who had com- 
pleted any grades from 7 through 12. White patients 
had a higher overall rate of acceptance (21 of 29, or 
72%) than black patients (74 of 128, or 58%). The 
mean parity of all patients who rejected amniocentesis 
was 7, compared to 3 for patients who accepted. 

We wanted to know why women rejected amniocen- 
tesis. Their reasons for declining are shown in Table 
IV. Most women cited moral concerns or reluctance to 
interfere in any decisive way with progression of the 
pregnancy, even if the fetus were abnormal. Fear of 
injury to oneself or to the fetus or of learning unpleas- 
ant news was the second most frequent reason. Several 
patients declined amniocentesis because either an 
influential member of the family or the mate was op- 
posed to the procedure. One quarter of the patients 
refused to provide a response and stated no more 
specific reason for declining amniocentesis than “I just 
don’t want it.” 

During the period of our study, 281 of 401 (70%) 
patients of advanced maternal age initiated obstetric 
care too late for prenatal diagnosis. As a consequence, 


-+ J the overall usage rate of amniocentesis by these older 
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patients who were delivered of infants at Grady 
Memorial Hospital was only 17% (68 of 401). We 
wanted to examine whether these women who came 
too late for amniocentesis would have been equally ac- 
cepting of it. In the hospital after delivery, we coun- 
seled 188 patients who were 35 years of age and older 
who (1) were delivered of normal infants and (2) did 
not have tubal ligation after delivery. The results are 
summarized in Table V. The majority (101) declared 
that they would accept amniocentesis for a subsequent 
pregnancy, or: would have undergone amniocentesis 
prior to this delivery if they had been aware of the 
service. Nine said “no,” and 78 were undecided. If the 
postpartum patients who were undecided are counted 
as negative responses, 54% would have elected am- 
niocentesis. This figure was similar to the actual ac- 
ceptance rate of 57% among the eligible patients of 
older age who came in time for amniocentesis (see 
Table II). 


Comment 


Prior to initiation of the special genetic-obstetric 
clinic, only five patients who were delivered at Grady 


Memorial Hospital received prenatal genetic diagnosis 


during the 3 years after techniques of amniocentesis, 
cell culture, and karyotyping were developed at Emory 
University. Since other workers have indicated poor 
utilization of prenatal diagnosis among lower socioeco- 
rlomic groups, it was reasonable to predict that prenatal 
monitoring might have been largely rejected by our 
eligible patients. However, we found an initial 41% rate 
of acceptance, which increased to 69% at the end of 
the study period. Several noteworthy factors may have 
contributed to this rate of acceptance: (1) immediate 
referral of eligible patients at the first point of patient 
contact, rather than reliance on recognition of a pa- 
tient’s increased risk during the regular course of an- 
tepartum care; (2) direct education of each patient in a 
genetic counseling session within the comprehensive 
obstetric-care system; and (3) a plan for new patients to 
discuss amniocentesis with patients who had already 
undergone the procedure. 

Despite the increasing acceptance of amniocentesis 
among counseled patients, the overall utilization rate 
among all patients 35 years of age aa our 
study was only 17%. However, this loW rate oDe was 
not limited to the patients at Grady Memorsal Hospital. 
Subsequent to a concerted educational program for 
physicians in the seven-county greater Atlanta met- 
ropolitan area,’ only a 16% utilization rate was achieved 
for all women who were 35 years of age and older at 
the time of delivery. Our present study demonstrated 
that two major factors were associated with a low rate of 
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utilization of amniocentesis services by older patients in 
our study. One factor was a delay in seeking antepar- 
tum care. "The second was a poor awareness of in- 
creased genetic risk for the pregnancy. Both problems 
indicate a need for education directed toward the pa- 
tient, as well as toward the physician. The goal of this 
proposed educational process should be to increase 
awareness among older women of the higher risk to 
their offspring and to encourage early prenatal care so 
that amniocentesis can be offered. 

Whether delay on the part of the patient in seeing 
prenatal care can be changed is not known. Noncom- 
pliance for health care delivery is a well-known prob- 
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‘lem which is not yet solved.® 1 However, the counseling 
program described in this report was initiated with no 
iprior publicity in the community. We believe that a 
'concerted educational program directed toward the 
patient in regard to genetic risk and available alterna- 
tives would increase the patient’s awareness and use of 
genetic services in this urban community. 


We wish to thank Dr. Brent Blumenstein, Depart- 
ment of Biometry, Emory University, for statistical 
consultations, and Kathy Perrodin, Department of Pa- 
tient Records and-Data Management, Maternal and In- 
fant Care Project, Grady Memorial Hospital, for data 
‘retrieval and aeemply: j 
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Myomas of the uterus in pregnancy: Ultrasonographic 


follow- -up 
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A review was made of the medical recòrds of pregnant patients who had myomas that were 
documented by ultrasonographic studies. Only 42% of the myomas were diagnosed by physical 
examination, In most instances the clinical diagnosis was made when:the neoplasm was large. 
However, when the myoma was 3 cm to 5 cm in diameter, the rate of detection on physical’ 
examination was only 12.5%. The relationship between the location of the myomas and the 
‘placental site emerged as ‘a significant prognostic clue to the outcome of the pregnancy. Ten of 13 
patients in whom there was contact between the two presented with complications of pregnancy, 
mainly antepartum bleeding and premature rupture of membranes. A prospective study i is currently 


in progress. (An. J. OpstET, GYNECOL. 138:16, 1980) 


ACCORDING to reports of several large series,‘~* the 
incidence of myomas of the uterus in pregnancy ranges 
between 0.3% and 2.6%. The low figure suggests that 
the majority of myomas are asymptomatic; even in 
pregnancy, and hence, escape detection. The finding 
of uterine myomas in. 50% of autopsies® emphasized 
the common occurrence of these neoplasms. The clini- 
cal evaluation of small, symptom-free myomas of the 
uterus is often subjective and not always simple.’ Be- 
cause of the pregnancy, the physician tends to avoid an 
invasive investigation. Among the complications of 
pregnancy ascribed to myomas are a decreased fer- 
tility,! increased incidence of abortions,' ectopic preg- 
nancy,® 7 red degeneration, disseminated intravascular 


coagulation, 8 9 hemoperitoneum,” premature tupra l 


of membranes, '! dystocia secondary to cervical myoma,” 
extrusion of the myoma,' inversion of the uterus,’ ? 
and postpartum hemorrhage. 4 


Material and methods 


The introduction of ultrasonography to the field of 
obstetrics gave the physician an opportunity to docu- 
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ment the presence of myomas in the uterus, to measure 
them, and to follow them’ throughout pregnancy. Ina 
retrospective study, we reviewed the medical records of 
about’5,000 obstetric patients who had undergone at 
least one ultrasonographic examination at the Ottawa 
General Hospital over a, period of 24% years between 
1976 and 1978. All ultrasonographic screening was per- 
formed by the same examiner, with the use of a Picker 
Echoview XI with EDC gray scale adaptation. Many 
patients were also studied by means of an Advanced 
Diagnostic Research real-time machine, but the size of 
the myomas and the placental site were always diag- 
nosed by means of the storage gray-scale technique. 
Diagnosis of myomas was made when the following 
criteria were fulfilled: (1) A mass greater than 3 cm in 
diameter was observed. (2) The mass was spherical. (3) 
The myometrial contour was distorted by the mass, 
either externally or by impingement on the gestation 


© sac. (4) The mass was of different acoustical structure 


than the myometrium. 

All masses fulfilling these first four criteria were sub- 
jected to further study at varying ultrasound sen- 
sitivities in order to bring out their stru nternal 
echoes were studied carefully inorder to differentiate 
them from reverberation artifacts. $ 
Two more criteria were added after this detailed 
study: (1) The mass showed a'speckled pattern of in- 
ternal echoes, increasing in density with an increased 
ultrasound sensitivity. (2) No enhancement of echoes 
was noticed behind the mass, which would have sug- 
gested a cystic nature. 
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Table I. Relationship between location of myomas 
and their clinical detection 










Clinically 
- detected 


No. of 
patients 








Location of myomas 


. Isthmus uteri i 1 L 
Corpus uteri, anterior surface 21 8 
Corpus uteri, posterior surface , 14 6 
Fundus uteri 2 

3 


Cornua uteri 3 


The placenta was localized by means of the usual 
well-established criteria."* Patients were rescanned at 
varying intervals for indications, such as estimation of 
growth patterns, etc., to evaluate growth of the myomas. 

If more than one myoma was diagnosed, the largest 
one was considered to be representative. There were 
51 patients in whom a definite diagnosis of myomas of 
the uterus was made, and 41 of them were followed 
until the termination of the pregnancy. Of the other 10 
patients, six moved to other cities and four had thera- 
peutic abortions. l 

In 13 of the patients the ultrasonographic diagnosis 
was confirmed by pathologic examination. In six pa- 
tients the: myomas ‘were seen at the time of cesarean 
section, and in one of them a myomectomy was per- 
formed at that time. Four of the remaining 13 patients 
underwent abdominal hysterectomy, and the presence 
of myomas was confirmed by the pathologist. In the 
other three patients, the myomas were visualized at the 


time of laparotomy. The indications for laparotomy 


were adnexal disease in two patients and tubal ligation 
in one. 


Results 


Age, parity, and race of the patients. The patients 
ranged in age | between 24 and 41 years, with an average 
of 31 years. Sixteen of the patients were under the age 
of 30 years, and only one patient was older than 39 
years. There were 25 primigravidas and 16 multiparas. 
Only five of 41 patients were not Caucasians. Three 
were Blacks, and two were Indians. 

Clinical detection of myomas of the uterus during 
pregnancy. In 17 of 41 patients (41%), the myomas 
were diaga < by the referring physician. Small my- 
omas™escaped clinical detection frequently, whereas 
large ones ‘vere detected with relative ease.’ 

Sixteen patients had small myomas, 3 cm to 5 cm in 
diameter, only two of which (12.5%) were diagnosed 
clinically. Twenty paiients had a medium-sized myo- 


mas, between 5 cm and 10 cm in diameter, 11 of which. 


were diagnosed on physical examination. Five patients 
had large myomas, more than 10 cm in diameter, four 
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Table II. Relationship between size of myomas and 
method of delivery ` 







Method of delivery 





























Vaginal delivery 29 
Cesarean séction 7 
Spontaneous abortion 5 
Table III. Relationship between myoma and 
placental site 
Location of placenta 
No contact Margin of Partial 
Size between myoma placenta in or complete 
and placenta | contact with myoma | overlapping 


3 to 5 cm ` 10 í 6 = 
5 to 10 cm 15 3 2 
>10 cm mee _L i 
Total 28 10 3 


of which (80%) were diagnosed prior to the ultra- 


- sonographic examination, 


Location of the myomas and clinical detection of 
them. Thirty-five of 41 patients had a myoma on the 
corpus uteri. In 21 of these patients the neoplasm was 
on the anterior surface of the uterus, and in 14 it was 
an the posterior surface. The ‘myoma was on the 
sornua in three patients, on the fundus i in two, and on 
che isthmus in one. In the latter six patients the diag- 
noses were made on physical examination. The rate of 
detection was lower when the neoplasm was on the 
corpus uteri. In only eight of 21 patients with the 
myoma on the anterior surface of the uterus, and in six 
of 14 patients with the myoma on the posterior ‘sur- 
zace were the tumors found by physical examination 
(Table 1). , , l 

Changes in size of myomas during pregnancy. In 38 
of 41 patients there was no demonstrable change in size 
of the myoma. In two patients the size of the myoma 
increased by 20% and 25%. In one patient thé neo- 
plasm diminished in size by 20%. 

Abortion. Five patients aborted spontaneously: four 
of them in the first trimester, and one patient at 16 
weeks’ gestation. The overall incidence of abortion was 
12%. The abortion rate appears not to have been in- 
creased. 

Fetal growth. The incidence of small-for-dates in- 
fants was similar to the general figures. Three infants 
were below the tenth percentile for gestational age, 17 
were in the tenth to fiftieth percentile for gestational + 
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Table IV. Course of pregnancy in _ in whom there was contact between myoma and placenta 


Size of Week of 
myoma genanon ETNA of pregnancy 








Relationship between 


Patient myoma and placental site ’ Pregnancy outcome 





H.J. Small Contact Bleeding Abortion 
M. L. Small ` ‘Contact i is Bleeding Normal vaginal delivery 
P.I. Smal Contact 11 Bleeding Abortion 
A. S. Medium Overlapping 11 Bleeding , Abortion 
R.L Medium Overlapping 16 Bleeding Abortion 
N.R. Medium .- Contact 26 Premature rupture of membranes Delivery 
GL. Small Contact ; 33 Premature rupture of membranes Delivery 
R.B. . Medium Contact 33 Premature rupture of membranes Delivery 
M.L. Large Contact 38 Bleeding Cesarean section 
S. L. Small Contact Post partum Hemorrhage ¢, = * _ 
H.C. Medium Contact 40 ' NO ee Normal vaginal delivery 
C. L. Small Contact 40 — l Normal vaginal delivery 
D.A. Large . Overlapping 40 ' — Normal vaginal delivery 


age, and 16 were in the fiftieth to ninetieth percentile 
for gestational age. Fetal growth appears not to håve 
been affected-by the presence of myomas. ` 

Method of delivery. Twenty-nine of 36 patients who 
carried to viability hada vaginal delivery. The other 
seven patients were delivered of infants by cesarean 


section, an incidence of 17%. The indications for ab- ' 


dominal delivery were as follows: previous cesarean 
section in two cases, and one each because of extensive 
myomectomy, breech presentation in a primigravida, 
placenta previa, fetal distress, and cephalopelvic dis- 
proportion. The size of the myoma did not appear to 
affect the method of delivery (Table II). 

Relationship between size of myoma and placental 
site. In 28 of 41 patients, there was no contact between 
the margin of the placenta and the myoma. In these 
patients the placenta was implanted on the opposite 
wall of the uterus. 

In 10 of 41 patients the placenta was rere on 
the same uterine wall as the myoma, and the placental 
margin was in contact with the myoma. In three pa- 
tients the placenta was located directly over a myoma 
(Table II). 

In 13 patients there was contact between the myoma 
and the placenta. A significant observation was that 10 
of these patients had complicated pregnancies. The 
complications included premature rupture of mem- 
branes, bleeding during pregnancy, and postpartum 
hemorrhage; the three patients with these complica- 
tions had no problems during gestation and labor, even 
though in one case the myoma was large and the pla- 
centa was situated directly over the myoma (Table IV). 


Comment 


The problems of ultrasonic diagnosis of myomas 
which complicate pregnancy are considerable. In the 


-first trimester they may be confused with a corpus 


luteum, cystic teratoma of the ovary, other benign or 


malignant tumors of the ovary, and, more rarely, the 
nonpregnant cornua of a bicornuate uterus.'' In view 
of this, no patient was included in this study on the 
basis of a first-trimester scan alone, 

Myomas often show bizarre internal structure, and 
may be more or less transonic than the ‘myometrium. 
Nevertheless, solid tumors of the ovary or uterus which 
might be confused with myomas are rare, and we doubt 
that any have been inadvertently included in the study. 

In the last 2 years, we were able to confirm patholog- 
ically or anatomically the presence of myomas in 13 
patients. This confirmation emphasizes the accuracy of 
the ultrasonographic diagnosis. 

In this series, the incidence of myomas complicating 


‘pregnancy was less than 1%. Clinical detection of the 


myomas depended on their size and location. Only two 
of the 16 myomas that were 3 cm to 5 cm in size were 
found by physical examination, whereas there was a 
pick-up rate of 80% when the myoma was larger ti than 
10 cm in diameter. 

All the fundal, cornual, and isthmic myomas were 
detected clinically. Myomas that were situated on the 
corpus uteri often escaped detection. The overall rate 
of clinical diagnosis was 42%. l 

It is interesting to note that most of the patients were 
Caucasians. The average age and parity in this series 
were not different from those in other series.’ * Fetal 
growth and method of delivery were not affected by 
the presence of myomas. 

We were able to correlate not only e of the 
myomas with the outcome of pregnancy, but afso the 
relationship between the placental site and the myoma. 
This latter association appears to be significant in view 
of the multiple complications in the patients in whom 
the placental site was in contact with a myoma. 

Even though the number of patients was small, the 
findings suggest that patients in whom the placental 
site is near a myoma form a special subgroup which is 
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at risk for complications, such as premature rupture of 
membranes, antepartum bleeding, and postpartum 
hemorrhage. l 

This study indicates that the location of the myoma, 
especially its relationship to the placental site, is more 
significant than its actual size in predicting pregnancy 
outcome. The ultrasonic technique enables one to vi- 
sualize myomas, measure them accurately, and follow 
them throughout pregnancy without harming the 
mother or the fetus. Patients in whom there is a close 
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- proximity between myoma and placental site seem to 


be at greater risk and should be followed more care- | 
fully. Since only ultrasonographic study can determine 
the relationship between the myoma and the placental 
site, every pregnant patient with suspected myoma 
should be scanned. We are now conducting a prospec- 
tive study to assess our findings. 


We wish to thank Dr. H. Oxorn for his advice and 
encouragement. 
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Plasma oxytocin levels and disappearance rate after 
buccal Pitocin 


M. YUSOFF DAWOOD, M.D., M.Mgp., M.R.C.O.G., F.A.C.O.G. 
OLIVA YLIKORKALA, M.D., DR.MED.* 

FRITZ FUCHS, M.D., Dr.mep., F.A.C.O.G. 

Chicago, Illinois, and New York, New York : 


_ Plasma concentrations of oxytocin (OT) were determined by a highly specific and sensitive 


radioimmunoassay in (1) nine pregnant women near or at term who were given 400 units of buccal 
OT every 20 minutes to induce labor or to augment uterine contractions; (2) four acult males who 
were given 200 units and 400 units of buccal OT every 20 minutes in two separate experiments 
each lasting 2 hours; and (3) three adult males at reqular intervals up to 45 minutes after 
discontinuation of buccal OT. Plasma concentrations of OT increased in all the women studied, and 
exceeded 50 picograms per milliliter in six of nine patients atter buccal OT was given. However, the 
net increase in OT was less than 50 pg/ml in six of rine patients. In males, 90% of the plasma 
samples collected when 400 units of OT was given had detectable levels of OT, wizh mean levels of 
24 to 32 pg/ml; when 200 units was used, only 53% of the plasma samples had detectable OT, and 


mean levels were consistently below 10 pg/ml. Plasma OT decreased to one third Sut not to 
baseline levels in the course of 45 minutes after OT was discontinued. The findings indicate that 
with 400 units of buccal OT every 20 minutes, plasma OT concentrations attained were similar to 
those found during the first stage of labor, and that the disappearance of OT from the plasma after 
discontinuation was slow. (Am. J. OBSTET. GYNECOL. 138:20, 1980.) 


UNTIL RECENTLY, the use of oxytocin (OT) to initiate 
or augment uterine contractions in term or near-term 
pregnancy was widely accepted and firmly entrenched 
in clinical practice. It was alsc customary to use the 
uterine response to “titrate” the dosage of OT needed 
to achieve the level of rhythmical uterine activity re- 


quired to expel the fetus. Disagreement exists as to. 


whether a “physiologic” dose, as advanced by some ob- 
stetricians,' or a “pharmacologic” dose, as advanced by 
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others,’ should be employed when OT is given by the 
:ntravenous route. The risk of uterine hypertonus and 
rupture necessitates close supervision of the patient 
and adjustment of the OT dosage. Because the buccal 
administration of OT is considered to be much easier, 
it has been used to stimulate the uterus at or near term. 
Objections have been raised because of the alleged 
variable and uncontrolled transbuccal absorption rate 
of OT, and it has been postulated that it takes longer to 
terminate the effect of buccal OT than that of intrave- 
nous OT. However, there are no reports on the OT 
levels in plasma when either buccal or intravenous OT 
is given to parturient women to induce or augment 
uterine contractions, or when buccal OT is given to 


nonpregnant subjects. The present study was under- 


taken to determine plasma concentrations of OT when 
buccal Pitocin* was given to pregnant WgemQear or at 
term and to male subjects. It was considered to be use- 
ful to determine whether the plasma O'T* concentra- 
tions achieved during buccal administration of Pitocin 
were similar to or higher than the physiologic levels 
that we have previously demonstrated in normal spon- 
taneous labor and vaginal delivery,” * and the disap- 


*Pitocin, Parke, Davis & Company, Detroit, Michigan. 
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Table I. Plasma concentration of oxytocin measured by radioimmunoassay in nine pregnant women 
at or near term who were given buccal Pitocin to induce labor or augment uterine contractions 























Joe 
Plasma oxytocin (pgtml) 
Patient Gestation Time (min) Total dose of - 
. : . (weeks) after starting Pitocin Pitocin (units) administered After buccal Pitocin 
l 0 106.9 — 
200 — 105.0 
. 600 — 126.3 
1,000 — 127.5 
2 D 1.5 — 
1,200 — 2.0 
2,000 — 29.5 
2,000* — 23.6 
3 3 35.6 — 
ws 40) = 36.3 
1,60) — 43.1 
4 2 26.1 == 
20) = 27.5 
1,00) — 78.8 
5 D 76.3 — 
409 — 79.7 
6 0 33.8 = 
200 > — 55.0 
809 — 16.1 
2,009 — 65.0 
7 0 8.6 — 
400 — 40.6 
l 1,600 = 45.0 
` 119 2,000 — 165.0 
> ` 8 39 0 0 1.5 ae 
69 600 — 1.5 
120 1,400 ; — 10.8 
300 2,200+ — 6.8 
9 40 0 . Q 70.0 — 
20 400 — 181.3 
*Buccal Pitocin given for 2 hours only and then discontinued. 
tBuccal Pitocin given for 3 hours only and then discontinued. 
pearance of OT from the plasma after discontinuation minutes to be placed on the buccal mucosa. This was 
of buccal administration of oxytocin. the standard dosage employed in the department at the 
time. Because of recent regulations, the use of buccal 
Material and methods Pitocin has since been discontinued. For the adult 
Patients. Nine women between 35 and 40 weeks’ ges- males, two different dose regimens were used. Initially, 
Y * tation were given buccal Pitocin by their obstetricians z dose of 200 units of buccal Pitocin every 20 minutes 


either to augment uterine contractions or to induce 
labor for obstetric reasons. All patients gave consent 
for the study. The management of these patients with 
respect to the dosage of buccal Pitccin or the mode of 
delivery was not influenced by the measurement of 
plasma OT, since all determinations of OT were com- 
pleted after the delivery, and the individual results 
were not pade available to the clinicians. All patients 
AA ian monitored with an external cardioto- 
cograph. e : l , 

Four healthy adult males, ages 20 to 59 years, with a 
body weight of 55 to 70 kilograms volunteered for a 
study of plasma concentrations of oxytocin before, dur- 
ing, and after administration of buccal Pitocin 

Dosage of buccal Pitocin. For the parturient women, 
buccal Pitocin was given in a dose of 400 units every 20 


was given for up to sėven doses. Subsequently, the 
same volunteers repeated the experiment a week later 
with a dose of 400 units of buccal Pitocin every 20 
minutes until six doses were completed. 

Collection of blood and determination of plasma 
OT. Blood was collected through an indwelling No. 19 
G butterfly scalp vein needle inserted into the antecubi- 
tal vein and maintained open with flushings of diluted 
heparin (50 units per milliliter of normal saline solu- 
tion). Samples of blood were collected in all study sub- 
jects before the administration of buccal Pitocin. With 
the male volunteers, additional samples of blood were 
collected every 20 minutes, just before the next dose of 
buccal Pitocin was given, and 29 minutes after the last 
cose was given. With the parturient women, samples of 
Elood were collected 20 to 30 minutes after the first 
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0 l 3 4 5 6 7 
HOURS AFTER BUCCAL PITOCIN 


Fig.’ 1. Maternal plasma ‘oxytocin concentrations in twe 
women given buccal Pitocin (Patients 2 and 8, Table I). Buccal 
Pitocin was given every 20 minutes, and each dot represents 
200 units of buccal Pitocin. Both patients had good, rhythmi- 
cal uterine contractions, as observed on the continuous exter- 
nal cardiotocograph tracing and were vaginally delivered of 
infants. 


dose of buccal Pitocin, and every hour thereafter until 
delivery. All samples of blood were collected with chil- 
led heparinized syringes and transferred. into chilled 
heparinized Vacutainers, as previously described.? The 
samples were immediately transported to the labora- 
tory and centrifuged at 4° C; the plasma was separated 
off and acidified with 1N hydrochloric acid. The acid- 
ified plasma was then extracted with Fuller’s earth, as 
previously described.” The extracted OT was evapo- 
rated to dryness and stored at ~20° C until measured 


by a highly specific and sensitive radioimmunoassay, - 


previously described in detail.” The antibody used was 
raised in rabbits immunized against oxytocin conju- 
gated to bovine serum albumin and showed less than 
0.2% cross reaction with arginine-vasopressin, lysine- 
vasopressin, vasotocin, bovine neurophysin, melano- 
cyte-stimulating hormone, and luteinizing hormone re- 
leasing hormone. The sensitivity of the assay was 2.5 pg 
per assay tube. The intra-assay and interassay co- 
efficients of variation were 7% to 15% and 12% to 18%, 


respectively. Final recovery due to extraction losses was- 


„^ 40.5 + 0.3%. All results were corrected for recovery. 


Results 


- Table I shows the OT concentrations in maternal _ 


plasma before and during administration of buccal 
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Fig. 2. Plasma oxytocin before and during administration of 
buccal Pitocin in four adult males. Two different dose regi- 
mens, namely, 200 units (o) and 400 units (e) of buccal Pitocin 
every 20 minutes, were used in two separate experiments. 
Each point represents zhe mean + standard error of plasma 
oxytocin from four subjects. 


Pitocin in nine women at or near term pregnancy. 
Plasma OT concentrations were less than 40 pg/ml in 
six of the nine patients, 70 and 76.3 pg/ml in two pa- 
tients, and 106.9 pg/ml in one patient, before buccal 
Pitocin was administered. In all patients, plasma OT 


. levels increased after buccal Pitocin but did not exceed 


100 pg/ml., except in Patients 1, 7 and 9. In Patients | 
and 9, whose plasma OT exceeded 100 pg/ml, the pre- 
treatment plasma OT levels were 106.9 and 70 pg/ml, 
respectively and increased to 127.5 and 181.3 pg/ml. In 
Patient 7, the plasma OT concentration rose from a 
pretreatment level of 8.6 pg/ml to only 40.6 and 45.0 
pg/ml, even after a total dose of 1,600 units of Pitocin, 
but then jumped to 165 pg/ml after 110 minutes with 
an additional dose oz 400 units of buccal Pitocin. Fig. 1 
shows the maternal plasma OT concentrations in two 
women (Patients 2 and 8, Table I) given buccal Pitocin 
zo induce labor. 

Within the limits of the techniques employed, the 
uterine contractions observed on the continuous exter- 
nal tocograph, as well as by palpation of. the uterus 
throughout buccal administration of Faia a dur- 
ing labor in these nine women, showed no evid®Tice of 
uterine hypertonus. The uterine contraetions were 
regular and rhythmical and lasted 30 to 45 seconds. 

In all the males studied, pretreatment plasma OT 
was undetectable. With 200 units of buccal Pitocin 
given every 20 minutes in four adult males, plasma OT 
was detectable in only 15 of 28 samples (53.4%) after 
up to 2 hours of administration of Pitocin. The plasma . 
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OT concentrations reached had no relationship to'the 


` duration of administration of Pitocin. The mean OT 


concentrations 10 to 120 minutes after the start of buc- 
cal Pitocin ranged from 0.2 to 9.9 pg/ml (Fig. 2). 
When 400 units of buccal Pitocin was given every 20 
minutes to the same four adult males, 20 of the 23 
samples collected after the start of buccal Pitozin had 
detectable plasma OT concentrations (90%). The mean 
levels of plasma OT attained between 20 and 100 
minutes of buccal administration of Pitocin were 24.5 
and 31.5 pg/ml (Fig. 2). There was individual variabil- 


ity in the plasma OT concentrations reached, with one 


subject consistently achieving a much higher plasma 


. OT concentration. None of the males who were studied 


experienced any side effects with the buccal OT. 
The changes in plasma OT concentrations after buc- 
cal Pitocin was discontinued are shown in Fig. 3. Plasma 


OT concentrations during administration of 400 units ' 


of buccal Pitocin are similar to those found in Fig. 2. 
One minute after removal of the buccal tablets and 
rinsing of the mouth, plasma OT increased ta 35.1 + 
9.4 pg/ml (mean + SE), and then declined to 19.7 + 
5.7 pg/ml at 20 minutes and to 11.5 + 2.5 pg/ml at 45 
minutes. 


Comment 


Buccal administration d oxytocin became popular in ` 


the years subsequent to the pioneering work. of du Vig- 
neaud and collaborators® on the structure and synthesis 
of oxytocin. Some of the early clinical trials were car- 
ried out by Dillon and associates® in our department. 
This form of administration became popular because it 
permitted the patient to remain ambulatory. The claim 
was made that the absorption through the buccal mu- 
cosa was slow and that removal of the tablets and rins- 
ing of the mouth would interrupt it, thus making this 
route of administration simple and safe. On the other 
hand, the rate of absorption was thought to be unpre- 
dictable and, therefore, overdosage could easily occur. 
Although hyperstimulation was undoubtedly = dossible, 
the belief was that, generally, with proper supervision 
of the patient, buccal Pitocin was a seta part of the 
obstetric armamentarium. 

Newman and Hon’ studied the relative effectiveness 
of the tragskuccal and intravenous. routes of adminis- 
alae Once The effect was measured by quanti- 
tation of the uterine activity by means of intrauterine 
pressure recording. The patients were given alternat- 
ingly transbuccal and intravenous’ oxytocin fer induc- 
tion or augmentation of labor. A considerable variation 
in the equivalent dosage was found. Thus, 10 rilliunits 
intravenously gave the same uterine response as trans- 


buccal doses of 475 to 1,200 international units in four ° 
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Eig. 3. Mean + standard error of plasma oxytocin from three 
adult males before, during, and up to 45 minutes after dis- 
continuation of buccal Pitocin. Plasma oxytocin levels declined 
slightly during the first 4 minutes, remained the same over the 
rext 8 minutes, and then declined very slowly. The estimated 
apparels half- life of buccal Pitocin is about 30 minutes. 


ratients, The time for the uterine activity to decrease 
50% after withdrawal of oxytocin varied from.5 to 25 
minutes, with little difference between the two modes 
cf administration. iT 
Noriega-Guerra and associates 8 also used the uterine 
response to evaluate buccal oxytocin, with recording of 
the latent period, maximum effect, time to maximum 
effect, duration of effect, and disappearance time.. In 
accordance with clinical observations, all parameters 
showed great variations. It is clear from these two stud- 
ies and countless clinical observations that uterine ac- 
tivity depends both on the plasma levels of oxytocin 
and intrinsic factors in the myometrium. 
Since the uterine response to oxytocin is so variable, 
z method of evaluation’ is measurement of the blood 
levels of oxytocin after buccal administration. Until the 
present decade, measurement of OT concentrations 
was by bioassay methods which suffered from a relative 
lack of specificity and sensitivity, and which required 
such large amounts of blood that serial sampling over a 
short period of time was impossible. The development 
of radioimmunoassay (RIA) for oxytocin has changed 
this.. The RIA developed in our laboratory is highly 
specific and sensitive and has permitted serial mea- 
surements of plasma aa in the same subject over 
a short period of time? . 
This is the first documentation of the plasma concen- 
trations of oxytocin achieved after buccal administra. 
tion of Pitecin. It showed that the net increase in OT 
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concentration was less than 50 pg/ml in six of nine 
patients when buccal oxytocin was given in the dose 
regimen employed i in this study. It also showed consid- 
erable variation from subject to subject. In individual 
subjects the level usually increased during the duration 
of treatment, but the values varied considerably. This 
was particularly true in the-pregnant. patients and was 
not surprising in view of the minute-to-minute varia- 
tions in the endogenous: levels found i in our previous 


study. ° The net increase in circulating OT concentra-’ 


tion was more than 100 pg/ml in two of the nine pa- 
tients (Patients 7 and’9) but was otherwise of the same 
magnitude as the mean levels of endogenous OT in the 
first stage of labor which was previously reported by us 
to be 40.3 + 9.8 pg/ml.® 4 

In the male subjects who were given 400 units of 
buccal Pitocin every 20 minutes, the mean levels 
achieved ranged from 24.5 to 31.5 pg/ml, which was 
similar to the levels achieved with buccal Pitocin i in the 


pregnant patients. As seen in Fig. 2, the concentrations . 


increased during the first hour and then leveled off 
during continuous treatment. With 200 units every 20 
minutes the levels remained very low. Unless the dis- 
appearance rate in nonpregnant subjects was related to 
dose, we have no explanation for this observation. 

` The disappearance ç of oxytocin from the plasma was 
consistently slower after buccal Pitocin than after i intra- 
venous oxytocin. With intravenous oxytocin, the esti- 
mated: apparent half-life in the human being ranges 
from 3.2 to 5.0 minutes,!® ' but using constant infu- 
sion rates of oxytocin of either 132 or 256 mU per 
minute and achieving steady-state concentrations, we 


s 
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calculated an average half- life of 10.3 + 1.6 minutes in 
eight healthy men.” A steady-state concentration is 
more difficult to achieve with buccal than with intrave- 
nous oxytocin. Neyertheless, the half-life with buccal 
oxytocin can be estimated to be about 30 minutes. The 
longer half-life with buccal Pitocin, compared to intra- 
venous oxytocin, could be due to continuing transfer 
from the buccal tissues to the blood after removal of 
the buccal tablets, pr to the lower plasma concentra- 
tions reached. The half-life of oxytocin has been shown 


, to be longer when a higher dose of intravenous oxyto- 


cin was used.!® 2 The’ plasma level remained elevated 
at more than 20 pg/ml for up to 12 minutes after re- 
moval ofthe tablets (Fig. 3), which supports the hy- 
pothesis that continued uptake could account for the 
prolongation of the half-life. 

In’ conclusion, ‘the present study has shown that, 
when a standard dose of 400 units of buccal Pitocin is 
given every 20 minutes to pregnant. women at term and 
in labor, and to male subjects, the oxytocin. concentra- 
tions in the blood are well within the range found dur- 
ing’ normal “spontaneous” labor, although the levels 
vary considerably. This is in agreement with the clinical 
observations of the uterine. activity in response to buc- 
cal Pitocin. Since the uterine response does not depend 
only-on the level of oxytocin in the blood, but also on 
the sensitivity of the myometrium to oxytocin, neither 
buccal nor intravenous administration precludes over- 


stimulation of the uterus. If hyperstimulation does oc- 


cur, the longer hal:- -life with buccal Pitocin is a disad- 
vantage. 
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Amniotic fluid was analyzed for the presence of the 15,000 monomer molecular size glycoprotein 
found in human breast gross cystic disease fluid (GCDFP- 15). From 24 weeks’ gestation a 
log-linear i increase in levels of GCDFP-15 was noted. The levels of GCDEP-15 doubled every 16 to 
28 days, and the highest value recorded was 7, 200.ng/ml. At delivery, levels of GCDFP-15 in cord 
blood plasma were ina background range (mean, 8 ng/ml). Maternal plasma levels of GCDFP-15 
were one to tenfold higher in the third trimester of pregnancy when compared to those in 
nonpregnant women. Since saliva is known to contain high concentrations of GCDFP-15 (10 to 70 
pg/ml), ‘it is proposed that the levels in amnictic fluid originate from saliva and tracheobronchial 


secretions. (AM. J. OBSTET. GYNECOL. 138:25, 1980.) 


AMNIOTIC FLUID has been analyzed to ascertain a 
variety of parameters of fetal-maternal well-being ; and 
development. The lecithin-sphingomyelin (L/S) ratio is 
a reasonably accurate indicator of fetal lung maturity 
and helps to predict the likelihood of respiratory dis- 
tress syndrome (RDS) in the delivered neonates. ë _ 
Amniotic fluid appears to be generated fromm several 
sources. It is a selective transudate of maternal plasma 
to which is added fetal plasma transudate, fetal urine, 
and fetal orotracheal secretions.” * At approximately 
20 weeks’ gestation, the volume of amniotic fluid is 
around 350 ml. Skin keratinization of the fetus occurs 
from 24 to 26 weeks, and this event decreases fetal 
plasma transudate. The maximum volume of amniotic 
fluid is obtained around 38 weeks’ gestation and aver- 
ages approximately 1,000 ml.” With increasing gesta- 
tional age, an increasing proportion of amniotic fluid is 
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accounted for by fetal urine and fetal orotracheal se- 
cretions. A concomitant decrease in the total protein 
content of amriiotic fluid occurs with increasing gesta- 
tional age, reaching approximately one twentieth of the 
normal serum protein content at term.* The water ex- 
change between fetus and mother has been calculated to 
be from 500 to 3,000 ml per hour at term.'*"? As term is 
reached, the amniotic fluid becomes hypotonic because 
of the increased contribution of fetal urine, as evidenced 
by the increasing urea and creatinine content. 

The analysis of human breast gross cystic disease 
fluid has demonstrated several unique glycoproteins.'* 
One of these proteins (GCDFP-15) monomer size 
15, 000, has been denionstrated to be immunclogically 
identical to a component of human saliva. The GQDFP- 
15 is present in gross cystic disease (GCD) fluid at ap- 
proximately a 100-fold higher concentration than in 
saliva (1 to 10 mg/ml in GCD fluid versus 10 to 70 
ug/ml in saliva). By radioimmunoassay, the GCDFP-15 
component is present in “normal” human adult plasma 
at a level of 5 to 85 ng/ml. For patients with metastatic 
breast carcinoma, plasma levels of GCDFP-15 above 
150 ng/ml have been found (range, 150 to 40,000 


ng/ml).4 In this article, we report on the -evels of, 


GCDFP-15 in maternal plasma, fetal plasma, and am- 
niotic fluid, and relate these levels to fetal mataratfon. 
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Material and methods 

Amniocentesis after 20 weeks’ gestation was strictly 
for maternal and/or fetal indications. Amniotic fluid 
obtained prior to 29 weeks’ gestation was collécted at 
the time of amniocentesis for genetic counseling or for 
abortion. A 500-ul aliquot of each sample of amniotic 
fluid was centrifuged at 1,000 x g for 5 minutes, arid 
the supernatant was decanted and stored at —70° C 
until time of ae No antibacterial agents were 
added. 

For correlation purposes, information was obtained 
on possible maternal problems (RH sensitization, pre- 
eclampsia, diabetes, rupture of membranes) and on 
possible fetal/neonatal problems (Apgar score, L/S 
ratio, respiratory distress syndrome, congenital anom- 
alies, birth weight, gestational age, erythroblastosis). 

At the time of birth, samples of cord blood from the 
placental side were collected into K3-EDTA tubes for 


analysis. Samples of thaternal blood were obtained dur- 


ing various stages o7 gestation from women visiting the 
prepartum clinic at Duke University Medical Center. 
Some of these women underwent amniocentesis for 
therapeutic indications, as stated above. Samples of 
blood were processed to plasma by centrifugation, 20 
minutes at 2,000 rom, and the poo was stored at 
—70° C until analysis. 

The analysis of zhe GCDFP-15 content in plasma, 
cord blood, and amniotic fluid-was approved at Duke 
University Medical Center by the Experimental Inves- 
tigations Committee and by the Investigations Commit- 
tee of the ‘Depar tment of Obstetrics and Gynecology. 
The L/S ratio of samples of amniotic.fluid was deter- 
mined as a routine assay, according to the procedure of 
Gluck and associates.” f 

The GCDFP-15 content of collected samples was ana- 


' lyzed by radioimmunoassay. Samples of plasma (50-yl 


aliquots) in duplicete were tested as described previ- 
ously. For analysis of amniotic fluid, the GCDFP-15 
radioimmunoassay was performed in an isotope dilu- 
tion mode wherein sample, radioactive tracer, and 
specific antibody were all added at the same time. The 
assay tubes were incubated overnight at room tempera- 
ture, and then the specific antibody binding to tracer 
was determined by precipitation with a goat-anti-rabbit 
antibody attached to a solid-phase bead ofeyinylidine 
fluoride (Kynar). The procedure for this assay was as 


Fig. 1. Depictéd are levels of GCDFP-15 in amniotic fluid 
versus estimated weeks’ gestation. In a are 115 separate sam- 
ples from 16 to 42 weeks’ gestation. The tangential line is the 
least-squares regression line for the 95 values above the assay 
background (shaded area). Inb are serial samples from seven 
patients. In ¢ are 38 samples obtained within 72 hours of 
delivery. The three a represent neonatal deaths. 
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follows: 5-ml polypropylene tubes were used as the ` 


reaction vessels; added at the same time by automatic 
pipetter (Prias, Packard) to each tube was 50 yl of test 
sample; 100 wl of *I-GCDFP-15 radioactive tracer 


(approximately 5 ng and 40,000 to 80,000 counts per ` 


minute, depending on age of tracer); 100 ul of a 


1: 2,000 dilution of specific rabbit antibody against the `“ 
GCDFP- 15; and 1 ml of 0.1M ammonium acetate buf- _ 


fer, pH 7, containing 1 mg/ml of bovine albumin (am- 


monium acetate—albumin buffer). A ‘six-point inhibi- — 


tion curve was generated with the use of 0 yl, 100 wl, 


200 jl, 300 ul, 400 ul; arid 500 pl of the GCDFP-15 ` 


standard (50 ng/ml in ammonium acetate—albumin 
buffer), which was equivalent to 0 ng, 5 ng, 10 ng, 15 
ng, 20 ng, and 25 ng of the GCDFP-15. The assay 


volume, for the standard tubes was kept constant and’ 
equal to that for the experimental tubes by bringing the . - 
total assay tube volume to 1.25 ml with ammonium 


acetate—albumin buffer. All assay tubes were incubated 
at room .temperature overnight. The reaction was 


terminated by the addition of 0.5 ml ‘goat-anti-rabbit ~, - 
antibody attached to Kynar (gift of Dr. Hans J. Hansen, ` 


Hoffmann LaRoche). The Kynar-attached second an: 


tibody was able to bind between 5 and 10 ug of IgG per- _ 
millilitey6f a 2% suspension. Antibody precipitation ` 


was complete within 30 minutes, after which the assay 


‘tubes were centrifuged at 3,000 rpm for 5 minutes, the. 


supernatant was decanted, and the pellet was counted 
in a Packard gamma scintillation counter (Prias) with 


. the counting efficiency of approximately 70%. 
. The *°J-GCDFP- 15 control tubes (no antibody against : 
-GCDFP- 15. being present) had 12% of the counts pre- 


cipitated ‘by the Kynar-bound second antibody. The 
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Table I. GCDFP-15 levels for 38 La of amniotic fluid Tena within 72 kowt ar delivery 


Complications ~ 





“an 10 “° Twins, birth weights below 2,500 grams 
-119 - 
. Anencephalic (stillborn) 
8/9 Premature rupture of membranes 
6/4 Respiratory distress syndrome, survived 
8/7 Respiratory distress syndrome, died of 
ae ‘ hyaline membrane disease 
8/9 Rh sensitized 
‘8/9 . -Maternal diabetes, pre-eclampsia 
9/10 Birth weight below 2,500 grams. 
© I Fetal distress in delivery 
9/9 Premature labor—low birth weight 
9/9 Sickle cell (+) Hg-AS ° 
8/9 >- ` Premature labor—low birth weight, se- 
i vere fetal decelerations 
il Congenital lung anomalies of multiple 
. cystic adenomatosis 
- -9/9 Birth weight below 2,500 grams 
>7/7 ` 24 births without neonatal problems 


zero. point of the antibody inhibition curve was set at 
60% of added counts being precipitated. The addition 
of an ‘increasing quantity of cold GCDFP-15 to 25 ng 
caused a decrease in counts precipitated from 60% to 
20%. The limit of sensitivity for this assay was 0.5 ng 


` per 50-zl sample. Duplicate point values were main- 


tained within +2% of each other. The samples of am- 
niotic fluid were analyzed in duplicate as 50-pl aliquots 
undiluted and diluted 1 to 5 in ammonium acetate- 
albumin buffer in order to include an antigen range 
from 0 to 2,500 ng GCDFP-15 per milliliter sample on 
initial analysis. Further dilution of samples for analysis , 


t. was carried out with ammonium acetate—albumin buf- 


fer if the above scale was not sufficient. for the 
GCDFP- 15 level. , : 
Sephadex G-200 column chromatography was per- 
formed on a column 2.6 by 90 cm at 10° C. Ammonium 
acetate buffer, pH 7.0, 0.1M, was used as the eluent 
with an elution rate of 16 ml per hour. by gravity flow. 
Absorbance of eluent fractions (4.5 ml each) was de- 
termined at 280 nm (Coleman 46 Spectrophotometer). 
Molecular size of eluted material was judged relative to 
human albumin as a standard. The GCDFP- 15 céntent 
of eluted fractions was determined by radioimmunoas- 


‘say of aliquots from each 4.5-ml fraction. - 


‘Results 

A total of 115 samples of amniotic fluid was obtained 
from 103 pregnant women. Twenty of the samples’ 
were from 20 women who were undergoing second- 
trimester abortions (16 to 21 weeks’ gestation). Fifty- 
four samples were from 44 women who were evaluated ' 
between 24 and 36 weeks’ gestation, and 41 samples .°* 
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Table II. Amniotic fluids with L/S ratios below 2.0 















Estimated 
weeks’ 
gestation 





GCDFP-15 
(ng/ml) 





Complications 


03 389 . 28 Maternal Rh negative 
0.7 1,255 38 Maternal Rh negative 
0.7 2,050 32 Congenital lung anomalies 
08 740 32° None 

0.9 468 28 Maternal hypertension 
0.9 690 31 Maternal hypertension 
1.1 1,305 39 Maternal diabetes, Class A 
1.2 710 33 None 

13 335 31 Maternal Rh negative 
1.3 465 32 Maternal Rh negative 
13 377 35 ‘Maternal Rh negative 
13 490 34 Maternal hypertension 
16 605 35 Maternal hypertension 
L6 1,100 38 Maternal Rh negative 
1.6 2,300 35 Maternal Rh negative 
1.7 955 31 Materrial Rh negative 
1.7 1,215 34 None 

1.9 1,170 38 None 

19 -1,290 35 None 

1.9 2,550 35 Pre-eclampsia 

1.9 2,325 - 34 Maternal Rh negative 





were from 39 women who were between 37 and 42 
weeks’ gestation. Thirty-eight of the samples of amni- 
otic fluid were obtained during the 72 hours prior to 
delivery. 

Fig. 1, a depicts the relationship of levels of GCDFP- 
15 in amniotic fluid to weeks of gestation. The 20 sam- 
ples of amniotic Huid of less than 22 weeks’ gestational 
age had GCDFP-15 levels of <20 ng/ml. The first ges- 
tationally positive amniotic fluid GCDFP-15 level (113 
ng/ml) was detected. at 24 weeks’ gestation. The highest 
amniotic fluid GCDFP-15 level encountered (7,200 
ng/ml) was from a 40-week-gestation sample. A least- 
squares regression line analysis of the positive GCDFP- 
15 levels indicated an apparent log-linear increase of 
GCDFP-15 with increasing age of gestation (R = 0.68, 
p = < 0.00001). 

Fig. 1, b depicts the levels of GCDFP-15 in serial 
‘samples of amniotic Huid from seven patients. Each of 
the serial samples demonstrated increasing levels of 
GCDFP-15 with increasing gestational age. This in- 
crease appeared to be log-linear, with a doubling time 
of approximately 16 to 28 days. 

Thirty-eight amniotic fluid GCDFP. 15 tayels were 
obtained within 72 hours of delivery (Fig. 1, ©. They 





Fig. 2. Depicted are levels of GCDFP-15 in ammiotic fluid 
versus estimated weeks’ gestation. In a are 40 samples from 
diabetic mothers. The letters represent the stage of diabetes 
(4 to Fi. In b are 27 samples from mothers who were. Rh 
negative and sensitized. In ¢ are 20 samples’ from mothers 
with hypertension. 
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Table ITI. Amniotic fluids with L/S ratios >2.0 and 
GCDFP-15 levels <900 ng/ml 


GCDFP-15 | LIS Estimated : 
(ng/ml) ratio | weeks’ gestation Complications 


300 2.5. 34 Maternal diabetes, 
Class C 
374 2.0 36 Maternal diabetes, 
Class C 
385 2.1 33 Maternal diabetes, 
Class F 
405 24 37 Twins 
438 3.6 35 None 
610 2.2 34 Premature rupture , 
; of membranes 
630 3,1 33 Maternal diabetes, 
Class D, neonatal 
respiratory dis- 
tress syndrome 
720 2.1 32 Neonatal respira- 
tory distress 
syndrome .- 
760 6.1 35 Maternal diabetes, ` 
Class A 
840 2.5 36 Maternal diabetes, 
; Class A 
840 23 39 Maternal diabetes, 
Class A 


Table IV. Maternal plasma levels of GCDFP-15 
versus estimated weeks of gestation 











Weeks of gestation 


GCDFP-15 (ng/ml) 37 to 42 








100 36 (84%)  30(43%) 13 (19%) 
100-150 7 (16%) 22 (31%) 18 (26%) 
150 0 (0%) 18 26%) 37 (55%) 
Totals 43 70 68 ` 





are stratified in Table I in relation to level of GCDFP- 
15, L/S ratio, estimated weeks’ geatation, birth weight, 
Apgar score, and complications, Of the three neonatal 
deaths which occurred, the GCDFP-15 amniotic fluid 


level was below 900 ng/ml in two, being 423 ng/ml in - 


the anencephalic case, and 720 ng/ml in the case of 
death due to RDS with hyaline membrane disease. The 
neonate who died with severe congenital lung anoma- 
lies had a GCDFP-15 amniotic fluid level of 2,050 
ng/ml. ' 

Of I i Zesamples of amniotic fluid collected, 20 from 
patients with gestational ages less than 22 weeks were 
not subjectéd to the determination of L/S ratios. Of the 
other 95 samples, 79 L/S ratios were obtained. In 21 of 
the 79 samples, the L/S ratios were below 2, with 12 of 
the values being below 1.5. The 20 samples with L/S 
below 2.0 are compared in Table II with the GCDFP-15 
levels, the week. of gestation, and complicating prob- 
lems. Of these 21 samples, two were obtained at 28 
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Fig. 3. Depicted are the serial maternal plasma levels of 
GCDFP-15 in 10 patients versus estimated weeks’ gestation. 


weeks’ gestation, 16 were obtained between 31 and 35 
weeks’ gestation, and three were obtained between 38 
and 39 weeks’ gestation. The amniotic fluid GCDFP-15 
levels were below 900 ng/ml in both 28-week-gestation 
samples (389 ng/ml and 468 ng/ml). Eight of the 16 
samples between 31 and 35 weeks had GCDFP-15 
levels below 900 ng/ml. All three of the samples of 
amniotic fluid of 38 to 39 weeks’ gestation had 
GCDFP-15 levels above 900 ng/ml. 

Of the 58 samples of amniotic fluid with L/S ratios 
which were above 2, eleven had GCDFP-15 levels below 
930 ng/ml. These eleven GCDFP-15 levels are com- 
pared in Table III with the L/S ratio, the estimated 
weeks’ gestation, and neonatal or maternal complica- 
tions. It is of interest that samples of amnictic fluid 
from four pregnant women with advanced diabetes 
(Classes C, D, and F) had mature L/S ratios with low 
levels of GCDFP-15 levels. 

Within the group of 95 samples of amnictic fluid 
collected from patients of 24 weeks’ gestation to term 


were 40 samples from women with diabetes mellitus. „+ 
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Table V. Comparison of prepartum and early 
postpartum plasma levels of GCDFP-15 





Prepartum Postpartum day Postpartum 
GCDFP-15 (ng/ml) | of plasma sample | GCDFP-15 (ng/ml) 
220 1 day 200 
248 1 day 220 
312 1 day 260 
284 2 day 400 
276 2 day 250 
308 2 day 192 
316 2 day 384 





Table VI. GCDFP-15 plasma levels in seven women 
between 4 and 16 weeks post partum 





Week post partum | Nursing | Plasma GCDFP-15 (ng/ml) 
4 Yes 68 
6 No 120 
6 Yes > 123 
7 Yes 40 
10 No 12 
10 No 36 
16 Yes 38 


The range of GCDFP-15 levels in diabetic patients was 
` within the overall range for the other samples of am- 
niotic fluid (Fig. 2, a). 

Contained in the pool of 95 samples of amniotic fluid 
were 20 samples from pregnant women with pre- 
eclampsia, and 27 samples from pregnant women who 
were Rh sensitized. These 47 samples were within the 
overall range for the other samples of amniotic fuid 
(Fig. 2, b and c). 

Concomitant with the analysis of samples of amniotic 
fluid for GCDFP-15 levels has been the analysis of 164 
samples of cord blood obtained from the placental side 
at the time of birth and the analysis of 375 samples of 
plasma from 181 prepartum women. Twenty-four of 
the prepartum samples of plasma were from 19 women 
who underwent amniotcentesis. Twenty-one samples 
of plasma from 20 postpareum women were also ob- 
tained for analysis. 

Among the 164 sarnples a cord blood, there were 
155 GCDFP-15 plasma levels below 30 ng/ml, with a 
range of 0 to 28 ng/ml and a mean value of 8 ng/ml. 
On the other nine samples, the GCDFP-15 levels 
ranged from 48 to 110 ng/ml. No differences were 
noticed for the nine neonates with GCDFP-15 cord 
blood levels between 48 and 110 ng/ml as compared to 
the 155 neonates with the lower GCDFP-15 cord blood 
levels. It is apparent from these data that the GCDFP- 
15 levels which are uniformly elevated in amniotic fluid 

, at term are not reflected in the fetal cord blood. 
The plasma levels of GCDFP-15 in 92 nonpregnant, 
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normal women, who ranged in age between 24 and 72 
years, varied from 7 zo 8] ng/ml (mean, 31 ng/ml)." In 
252 nonpregnant women with a variety of benign 
breast diseases, the GCDFP-15 plasma levels were all 
below 150 ng/ml. The orly patients with benign breast - 
disease who had GCDFP-15 plasma levels between 100 
and 150 ng/ml were women with gross cystic disease of 
the breast." 

The 181 pregnant women for whom plasma levels of 
GCDFPF-15 were determined were divided for analysis 
into gestational age categories in a manner similar to 
that for analysis of samples of amniotic fluid (Table 
IV). Oaly a proportion of women of more than 24 
weeks’ gestation had GCDFP-15 plasma levels above 
150 ng‘ml (26% of those between 24 and 36 weeks and 
55% for 37 weeks to term). The highest GCDFP-15 
plasma level observed in a pregnant woman was 396 
ng/ml at 35 weeks’ gestation. 

Serizl plasma levels of GCDFP-15 were obtained in 
55 of tae 18] pregnant women. The GCDFP-15 plasma 
levels mcreased with increasing age of gestation; how- 
ever, the degree of increase was variable, as was the 
time course of increase. As parturition neared, a sig- 
nificant increase in the levels of GCDFP-15 was ob- 
served in some pregnant women and not in others. 
Plasme levels for 1C of the pregnant women for whom 
there were serial samples are plotted in Fig. 3. These 
patienzs are representative of the changing plasma 
levels of GCDFP-15 observed with increasing age of 
gestation. 

Among 14 plasma samples from patients 1 to 2 days 
post partum, 12 had GCDFP-15 levels above 150 
ng/ml In seven of these patients, samples of plasma 
within 48 hours prior to delivery were compared and 
found to be similar (Table V). 

Seven patients evaluated between 4 weeks and 16 
weeks after parturition had GCDFP-15 levels below 
150 ng/ml; five of the seven values were e below 100 
ng/m! (Table V1). 

The amniotic fluid GCDFP-15 was identical with the 
GCDIP-15 antigen standard isolated from breast GCD 


. fluid, as judged by parallel competitive inhibition ca- 


pacity for various dilutions of amniotic fluid samples 
versus the GCDFP-15 standard (Fig. 4). Of interest, 
thereZore, was the molecular size of the amagiotic fluid 
GCDFP-15 analogue in comparison to the’ human 
breas. GCDFP-15 component. Sephadex *G-200 chro- 
matography of a sample of amniotic fluid containing 4 
ug of GCDFP-15 gave an elution profile which was 
similar to 5 wg of the GCDFP-15 antigen standard (Fig. 
5). Tae GCDFP-15 component profile was determined 
by innibitory activity on radioimmunoassay. An albu- 
min solution was used as the molecular size reference 


+ 
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protein on each column analysis. The estimation of mo- 
lecular size of GCDFP-15 on column chromatography 
(40,000 daltons) is aberrant relative to the monomer 
molecular size because of polymer formation.’ The 


` GCDFP-15 activity in amniotic fluid had an estimated 


molecular size of 47,000 daltons, which also may indi- 
cate a polymeric form of the molecule. 


Comment 

Analysis of amniotic fluid for GCDFP-15 has dem- 
onstrated a range of levels which appear to correlate 
with gestational age (Fig. 1, a). The GCDFP-15 levels 
began to increase at approximately 24 weeks’ gestation. 
Analysis of serial samples of amniotic fluid indicated a 
log-linear doubling of GCDFP-15 toward term, with a 
doubling time of 16 to 28 days (Fig. 1, b). The 


‘GCDFP- 15 content of all samples of amniotic fluid ver- 
sus weeks’ gestation also indicated a log-linear relation- 


ship with a mean doubling time of approximately 28 
days (Fig. 1, a). 

Analysis of GCDFP-15 Jevels in amniotic fluid rela- 
tive to other known variables of fetal maturation (L/S 
ratio, gestational age, birth weight) indicated that the 
amniotic fluid GCDFP- 15 levels were sensing an aspect 
of fetal maturation not precisely related to the above- 
mentioned three variables. There was an indication of 
relatively lower GCDFP-15 levels in amniotic fluid 
whenever fetal maturation was slow or abnormal 


(Table I), or whenever fetal-maternal prebioue existed’ 


(Tables I, II, and III). 

In the cases of advanced maternal diabetes (Classes 
D-F), in which the L/S ratio may mature early, rela- 
tively lower GCDFP-15 levels were observed (Table 
III). However, for conditions in which the L/S ratio 
maturation may be retarded (Rh incompatibility and 
maternal diabetes Classes. A and B), approximately 
50% of the GCDFP-15 levels were above 900 ng/ml ata 
time when the L/S ratio was below. 2 (Table II). It is 
apparent from this analysis that elevating GCDFP-15 
levels in amniotic fluid are monitoring a parameter of 
fetal development not monitored by the L/S ratio, and 
the GCDFP- 15 levels are affected differently from the 
L/S ratio by conditions which influence fetal-maternal 
well-being and compatibility (diabetes, Rh). 

It is ofsintergst to speculate about the source of the 
GCDFP-15 in amniotic fluid. Previous studies have in- 
dicated that the GCDFP-15 molecule has an apocrine 
cell predominance in body location. The molecule is 
found in relatively high levels in axillary sweat glands, 
anal sweat glands, saliva, and human milk. It is also 
present in the abnormal secretion of human breast 
gross cystic disease fluid and in human breast carci- 
noma cells. During fetal maturation, the cough reflex, 
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Fig. 4. Depicted on a log-log scale. are amniotic duid serial 
dilution GCDFP-15 values for 12 separate samples. Each 
sample paralleled the standard curve. 
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Fig. 5. Depicted are two separate G-200 column analyses of 
molecular size. The albumin elution peaks have been overlaid 
for comparative analysis of profile. The first column had 1 ml 
cf amniotic fluid (containing approximately 4 ug GCDFP-15 
activity) mixed with 30 mg of crystallized human albumin for 
column application. The second column had 5 yg of purified 
GCDFP-15 mixed with 30 mg of crystallized human albumin 
in a total volume of | ml for column application. The 
GCDFP-15 content was determined by radioimmunoassay for 
amniotic fluid (m), and the purified sample (a). Optical density 
of the albumin peak was determined at 280 nanometers (e). 


which produces saliva and tracheobronchial fluid, may 
account for a significant part of the level of GCDFP-15 
in amniotic fluid. Previous analysis of placenta tissue'® 
has indicated that this tissue does not contain any sig- 
nificant quantity of GCDFP-15. Skin keratinization ap- 
parently occurs at about 24 weeks’ gestation. If apo- 
crine sweat glands are active in utero, they could be a 
source of GCDFP-15; however, in general, sweat 
g-ands are not considered to be active in utero. 
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. The analysis of urine from patients with metastatic 
breast carcinoma has indicated that the GCDFP-15 in 
plasma is predominantly cleared by urinary excretion 
(unpublished observations). Thus, it is quite possible 
that any circulating fetal plasma GCDFP-15 would ac- 
cumulate in amniotic fluid because of urinary excre- 
tion. However, the arialysis of fetal cord blood indi- 
cated minuscule levels, of GCDFP-15 in fetal plasma 
compared to the GCDFP-15 content in term amniotic 
fluid. 

Although it is possible that the GCDFP-15 in amni- 
otic fluid represents a maternal contribution, this 
would require a selective enharicing capacity of the pla- 
centa, since the amniotic fluid levels on’ an equal- 
volume basis are several-fold higher than maternal 
plasma levels. More likely is the possibility that mater- 
nal GCDFP-15 levels are secondary to elevations of 
amniotic fluid GCDFP-15. In favor of this observation 
is the decrease in materrial GCDFP-15 which occurs 
post partum (Tables V and VD. 

Since the breast is a known source of GCDFP-15, the 
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maternal plasma levels of GCDFP-15 in nursing versus 
nonnursing mothers was of interest. No significant dif- 
ference in plasma levels was present for these two 
categories of women (Table VI). 

By competitive inhibition analysis on radioimmunio- 
assay (Fig. 4) and by Sephadex-G-200 chromatography 
(Fig. 5°, the amniotic fuid GCDFP-15 was quite similar 
to the GCDFP-15 molecule isolated from human breast 
gross cystic disease Huid. 

Our data indicate that the GCDFP-15 content of 
amnio ic fluid correlates with a parameter of fetal mat- 
uration. Although the cough-regurgitant reflex that 
produces saliva is the most likely fetal source of the 
GCDFP-15, further studies are required to determine 
more precisely the relative contribution of other po- 
tential sources of GCDFP- 15, as discussed above. The 
clinical usefulness of the measurement of amniotic 
fluid GEDFP-15 will depend on a precise definition of 
the soarce of GCDFP-15 and determination of how this 
aspect of fetal maturation is related to other aspects of 
fetal cevelopment and well-being. 
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The need for an alternative to | | 
: estrogens and otherhormonesin _ 
the prevention apost perum lactation | 


is met with Parlo 


Extremely high clinical response, based on 
complete absence—not just relief—of 
mammary secretion, congestion, and 
engorgement 


By day 14 of Parlodel therapy,* 85% of the patients 
who completed at least 14 days of therapy had com- 
plete absence of secretion, and all but two of these 
women achieved this response by day 12; in the 
remaining 15%, secretion was rated as slight to mod- 
erate. By day 7, 94% of the patients had complete 
absence of congestion, and this remained essentially 
unchanged through day 14. Furthermore, 98% had 
complete absence of engorgement; significantly, few 
patients developed engorgement at any time during 
therapy—never over 9%. 


Percent of patients reporting complete absence 
of mammary secretion, congestion, engorgement* 
100 
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*Based on 70 patients who completed at least 7 days of therapy and 
66 patients who completed at least 14 days of therapy. Half of each 
group received 5.0 mg a day and the other half received 7.5 mg a day, 
in divided doses. 


It should be kept in mind that the incidence of signifi- 
cant painful engorgement is low and usually respon- 
sive to appropriate supportive therapy. In contrast 


eP bromocriptine mesylate) 


with supportive therapy, Parlodel (bromocriptine 
mesylate) prevents the secretion of prolactin, thus 
inhibiting lactogenesis and subsequent secretion, 
congestion, and engorgement. 

In other studies +? with Parlodel therapy it was noted 
that there “were no complaints of pound. pes or painful 
breasts...”! and that “...the almost complete relief of 
pain and engorgement spared both the patient and 
the nursing staff many complaints, and justified the 
longer duration of treatment”? 

Mild to moderate secretion, congestion, or engorge- 
ment occurs in 18% to 40% of patients once therapy 
is stopped. 


High correlation between clinical response 
and reduction of prolactin levels 
demonstrated? 


In nine postpartum patients Parlodel therapy was 
initiated after delivery. Five hours after the first 
Parlodel dose, serum prolactin levels had fallen to 
the normal range and, over the eight days they were 
measured, remained below an estimated mean nor- 
mal. Prolactin concentrations did not rise even fol- 
lowing nipple stimulation in the five patients 

tested in this manner. None of the nine patients had 
any milk secretion or breast engorgement. 

No effect on clotting factors +5 


Adverse reactions were generally mild to 
moderate and required discontinuation of 
therapy in only 3% of 234 patients treated 
with 2.5 mg to 7.5 mg daily for prevention of 
postpartum lactation. Headache, dizziness, 
nausea, and hypotension were among the 
side effects observed. (See Brief Summary. ), 
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Recommended dosage and administration 


in prevention of postpartum lactation 

e one 2.5-mg tablet bid with meals for 14 days (if necessary, may be 
given for up to 21 days); since Parlodel (bromocriptine mesylate) is 
known to cause hypotension in some patients, therapy should be 
started only after vital signs have been stabilized and no sooner than 
four hours after delivery 


1. Rolland R, De Jong FH, Schellekens LA, Lequin RM: The role of prolactin in the restoration of ovarian function 
modi the early post-partum period in the human femate: Il. A study during inhibition of lactation by bromergocryp- 
tine. Clin Endocrinol 4:27-38, 1975. 2. Rolland R, Schellekens L: A new approach to the inhibition of puerperal lacta- 
tion. Br J Obstet Gynaecol 80:945-951, 1973. 3. Brun del Re R, del Pozo E, de Grandi P et al: Prolactin inhibition and 
Suppression of puerperal lactation by a Br-ergocrypline (CB 154): A comparison with estrogen. Obstet Gynecol 
41:884-890, 1973. 4. Nilsen PA, Meling AB, Abildgaard U: Study of the suppression of lactation and the influence or 
blood clotting with bromocriptine (CB 154) (Parlodel): A double blind comparison with diethylstilboestrol. Acta 
Obstet Gynecol Scand 55:39-44, 1976. 5. Cooke !, Foley M, Lenton E, et al: The treatment of puerperal lactation wit 
bsomocriptine. Postgrad Med J 52(supp! 1):75-80, 1976 


Indications: Short-term treatment of amenorrhea/galactorrhea associated with 
hyperprolactinemia due to varied etiologies, excluding demonstrable pituitary tumors; 
- Not indicated in patients with normal prolactin levels, and, since safe use has not been 
„demonstrated in pregnancy, not indicated in management of infertility. 
Prevention of physiological lactation, (secretion, congestion, and engorgement) after 

‘parturition, when the mother elects not to breast feed or breast feeding is contraindi- 

* cated, or after stillbirth or abortion. The physician should keep in mind that the inci- 
dence of significant painful engorgement is low and usually responsive to appropriate 
Supportive therapy. In contrast with supportwe therapy, Parlodel® (bromocriptine mesy- 
late) prevents the secretion of prolactin, thus inhibiting lactogenesis and subsequent 
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secretion, congestion, and engorgement. Once Parlodel therapy is stopped, 18% to 40% 
of patients experience rebound of breast secretion, congestion, or engorgement, which 

is usually mild to moderate in severity. 

Contraindications: Sensitivity to any ergot alkaloids 

Warnings: Since hyperprolactinemia with amenorrhea/galactorrhea has been found in 
patients with pituitary tumors (Forbes-Albright syndrome), a complete evaluation of the 
sella turcica is advisable before treatment with Parlodel (bromocriptine mesylate). 
Although Parlodel therapy will effectively lower plasma levels of prolactin in patients with 
pituitary tumors-this does not obviate the necessity of radiotherapy or surgical procedures 
where appropriate. If pregnancy occurs, treatment should be discontinued immediately. 


In postpartum studies, hypotension (decrease in supine systolic and diastolic pressures 

of greater than 20 mm and 10 mm Hg respectively) has been observed in almost 30% of 
patients; on occasion, supine systolic pressure dropped as muca as 50 to 59 mm Hg. It 

is likely that many of these hypotensive episodes were not drug induced, since 

decreases in blood pressure are frequently noted during the puerperium independent of 

drug therapy. Since Parlodel (bromocriptine mesylate) is known to cause 
hypotension in some patients, however, Parlodel therapy should not be 

initiated until the vital signs have been stabilized and no sooner than four 

hours after delivery. Periodic monitoring of the blood pressure, particularly during 

the first few days of therapy, is advisable and care should be exercised during concomi- ü 
tant administration with other medications known to lower blood pressure. W 
Since dizziness (8% to 16%) and syncope (less than 1%) have been reported, patients 

should be cautioned about engaging in activities requiring rapid and precise responses, 

such as driving an automobile or operating dangerous machinery. 

Precautions: Since treatment of amenorrhea/galactorrhea may result in restoration of 
fertility, patients should be required to use contraceptive measures, other than the oral 
contraceptives, during treatment; however, since patients often ignore this ręçommenda- 
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. The action of Parlodel bromocriptine mesylate) 
compared with that of hormonesin, : 
_ the prevention of postpartum lactation l 


With the shedding of the placenta following birth, estrogen and progesterone levels fall dramatically. Consequently, s 
the lactogenic effects of elevated prolactin on the mammary gland are no longer blocked by these steroids. | 
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Parlodel site of action 


Parlodel (bromocriptine mesylate), as a dopamine receptor 
agonist, reduces prolactin levels by acting directlyon _ 
dopamine receptor sites on prolactin secreting cells in the 
anterior pituitary. With the rapid decline of prolactin levels, 
the stimulus leading to and supporting lactation is removed, 
and congestion and engorgement are prevented. Parlodel 
(bromocriptine mesylate) is not known to act directly on 
mammary tissue. 


Estrogens, which actually stimulate prolactin secretion, are { 
thought to inhibit the binding of prolactin to its receptors in | 
the mammary glandular cells responsible for milk secretion. 
Estrogens prevent lactation by blocking the lactogenic l 
effects of prolactin in a manner similar to the effects of 

estrogen during pregnancy. Since prolactin levels remain 

elevated, congestion and engorgement are possible. 
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Hormonal site of action 


the first nonestrogenic, nonhormonal agent for the prevention of postpartum lactation 


® 
: arlodel 2.5 mg bid with meals for 14 days 
(if necessary, may be continued for an additional 7 days) 


(bromocriptine mesylate) 


SANDOZ PHARMACEUTICALS, EAST HANOVER, NJ 07936 SANDOZ 


SDZ 9-367 
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tion and since pregnancy may occur prior to reinitiation of menses, as an additional 
precaution, a pregnancy test is recommended at least every four weeks during the amen- 
ortheic period and, once menses are reinitiated, every time a patient misses a menstrual 
period. Parlodel therapy has been demonstrated to be effective in the short-term manage- 
ment of amenorrhea/galactorrhea; data are not available on the safety or effectiveness 

of its use in long-term continuous dosage or in patients given repeated courses of treatment 
following recurrence of amenorrhea/galactorrhea after initial treatment. Recurrence 

rates are reportedly very high, ranging from 70% to 80% in domestic and foreign studies, 


Decreases in blood pressure are common during the puerperium and, since Parlodel 
therapy produces hypotension in some patients, the drug should not be administered 

until the vital signs have beea stabilized, and care should be exercised when it is admin- 
istered concomitantly with other medications known to lower blood pressure. Safety and 
efficacy have not been gstablished in patients with renal or hepatic disease. Diuretics 

and phenothiazines should be avoided during Parlodel therapy. 

Nursing Mothers: Since it prevents lactation, the drug should not be administered to 
mothers who elect to breast feed their offspring. 

Pediatric Use: Safety and efficacy have not been established in children under the age of 15. 
Use in Pregnancy: Sate use has not been established. 


Adverse Reactions: The incidence of adverse effects is quite high (68%) in patients 
treated for amenorrhea/galactorrhea, but only 23% of patients treated within the recom- 
mended dosage range for prevention of physiological lactation had at least one side 
effect. Adverse reactions were generally mild to moderate and required discontinuation 
of therapy in only 6% of patients treated for amenorrhea/galactorrhea and 3% of 
patients treated for prevention of physiological lactation. A hypotensive effect, usually 
transient, may accompany treatment; two reports of fainting in the puerperium may 

. possibly be related to this effect. The occurrence of adverse reactions may be lessened 
by temporatily reducing dosage to one-half tablet two to three times daily. 


The following table shows the most frequent adverse reactions 


Treatment of Amenorrhea/ Adverse Prevention of 
Galactorrhea Reaction Lactation 
51% Nausea T% 
18% Headache 10% 
16% Dizziness 8% 
8% Fatigue 1% 
7% Abdominal Cramps 0.4% 
6% Lightheadedness — 
5% Vomiting 3% 
5% Nasal Congestion — 
3% Constipation . 
3% Diarrhea 0.4% | 
— Syncope 0.7% 
Hypotension 28% 


Dosage and Administration: /n amenorrhea/galactorrhea, the therapeutic dosage is 
one 2.5-mg tablet, two or three times daily with meals, and duration of treatment notto 
exceed six months; it is recommended that treatment commence with one tablet daily, 
increasing to a therapeutic dosage within the first week, to reduce the possibility of 
adver reactions. In prevention of physiological lactation, therapy should be started - 
only after the patient's vital signs have been stabilized and no sooner than four hours . * 
after de ivery; the recommended therapeutic dosage is one 2.5-mg tablet twice daily with 
meals; the usual dosage range is from one 2.5-mg tablet daily to one 2.5-mg tablet thrée 
times daily with meals; therapy should be continued for 14 days, however, may be given 
for up t0,21 days if necessary. 
How Supplied: Tablets, 2% mg, in packages of 30. 
Before.prescribing or administering, see package circular for full product information. 
a 
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New 4th Edition! 

DIAGNOSIS AND MANAGEMENT OF THE FETUS AND 
NEONATE AT RISK: A Guide for Team Care 

By S. Gorham Babson, M.D.; Martin L. Pernoll, M.D.; 
Gerda |. Benda, M.D.; with the assistance of 
Katherine Simpson, R.N. 





DIAGNOSIS AND 


MANAGEMENT OF THE 
FETUS AND NEONATE Through three successful editions, you and your 
ee ee IOn AN aaa colleagues have depended on this reference for a 
ae a comprehensive, down-to-earth view of perinatal 


care. This edition continues — and exceeds — that 
tradition of excellence. Stressing the team approach, 
it details the information you need to identify and 
manage the high risk mother, fetus and infant. 
Carefully updated sections: 

discuss diagnosis and management of the high 

risk neonate and fetus 

explain serious obstetrical problems and the 

perinate 

explore specific neonatal problems 

outline perinatal outcomes 

review the prevention of high risk pregnancy 
October, 1979. 358 pages, 99 illustrations. Price, 
$21.95. 


A New Book! 
BREAST-FEEDING: A Guide for the Medical Profession 
By Ruth A. Lawrence, M.D. 


BREAST- Written by a highly respected authority in pediatrics, 
FEEDING this reference focuses on the timely topic of breast- 
feeding. It also studies the advantages and 
i disadvantages of breast-feeding. 

9 guide for the Part | adel on clinical anaes YSW benefit from ` Y 
medical profession up-to-minute data on lactation and human milk — 
including pertinent anatomy, physiology, 
biochemistry and synthesis of human milk. 
Part Il offers a practical review of the overall medical 
management of the mother-infant team. The effects 
of drugs on breast milk, inducing lactation and 
nutritional aspects of human milk are just a few of 
the topics you'll explore. You'll be particularly 
interested in noteworthy discussions om: = i 

parent-infant bonding — examines the mother- 

infant interaction in terms of psychology and 

personality differences between breast- and 

bottle-fed babies and mothers 

drugs in breast milk — considers factors which 

influence drug passage into milk and possible 

effects on the nursing infant s 
or October, 1979. 384 pages, 110 illustrations. Price, t 
ve f $14.95. 








A New Book! 

EMERGENCY TRANSFER OF THE HIGH-RISK NEONATE: A 
Working Manual for Medical, Nursing and 
Administrative Personnel 

By Angelo Ferrara, M.D., Ph.D. and Anantham Harin, 
MD. 


Whether you're organizing a neonatal/maternal 
transport system, actively involved in one now, or 
evaluating the performance of your present system 
— this new book will give you valuable information 
you will use. Based on the country’s largest, most 
sophisticated and efficient transport system (the New 
York Infant Transport Service), this volume shows you 
how to adapt specific methods and procedures to 
your needs. The book's three sections illustrate its 
scope and organization: 


PART | — “Organization and Administrative 
Concepts” 

PART Il — “Clinical Experience” 

PART Ill — “Concepts of Evaluation” 


December, 1979. 366 pages, 82 illustrations. Price, 
$22.50. 


A New Book! 
OBSTETRICAL PRACTICE 
Edited by Silvio Aladjem, M.D.; with 50 contributors. 


Using a multidisciplinary approach, Dr. Aladjem and 
a team of distinguished contributors combine their 
expertise to provide a clear perspective and 
innovative approach to the problems encountered in 
day-to-day obstetrical practice. Logically organized in 
"two parts — normal and abnormal obstetrics — this 
easy-to-read volume contains authoritative, up-to- 
date information on key areas in obstetrics. 
Among the topics examined in this well-illustrated 
text, you'll find: 
psychosomatic aspects of obstetrics — the factors 
determining a woman's coping mechanisms and 
the obstetrician’s role in resolving problems during 
pregnancy and after 
maternak-paternal-infant bonding relationship — 
methods professionals can use to help the family 
deal with perinatal stresses and establish close 
attachments 
infections in obstetrics — viral, protozoal, fungal, 
and bacterial infections that challenge the physician 
responsible for the health care of the pregnant 
woman and fetus 
management of cancer duing pregnancy — the 
management of the pregnant patient with gyneco- 
logic or nongynecologic cancer 
September, 1980. Approx. 992 pages, 415 
illustrations. About $29.95. 
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ALSO OF INTEREST 


New 2nd Edition! 

CLINICAL PERINATOLOGY 

Edited by Silvio Aladjem, M.D.; Audrey K. Brown, 
M.D.; and Claude Sureau, M.D.; with 45 contributors. 


December, 1979. 638 pages, 286 illustrations and 
two full-color plates. Price, $49.50. 


To order your 30-day on-approval copies, CALL US! 
Dial toll-free (800) 325-4177, ext. 10. In Missouri, 
call collect (314) 872-8370, ext. 10 during our 
regular business hours. MasterCard, VISA, or C.O.D. 
accepted. 

All prices subject to change. 


Add sales tax if applicable. AMS180 


TIMES MIRROR 


THE C. V. MOSBY COMPANY 
11830 WESTLINE INDUSTRIAL DRIVE 
ST. LOUIS, MISSOURI 63141 
ld 
i 29 


Medical 
Genetics 
Fellowship 
at 


NIH 


An NIH Associate 
Training Program. 


An Equal Opportunity Employer. 


The Interinstitute Medical 
Genetics Fellowship Program of 
the National Institutes of Health 
offers fellowships providing a 
comprehensive clinical and 
laboratory experience in medical 
genetics. The fellowships begin 
July 1, 1981 and 1982 and are 
offered for two years. There is a 
possibility of extension of the 
appointment for a third year. 
Applications are invited from 
individuals of the highest caliber 
with the M.D. or M.D.-Ph.D. 
degree who are seriously 
interested in pursuing careers in 
academic medicine and 
research. Clinical training 
involves inpatient and outpatient 
services at the NIH 480 bed 
research and teaching hospital, 
which with collaborating medical 
facilities provides a broad 
exposure to biochemical and 


art Ng 


SS: 


cytogenetics, prenatal diagnosis, 
genetic counseling, screening 
techniques, and population 
genetics. Exceptional research 
opportunities exist in the 
Institutes’ multiple laboratories. 
The program staff includes 
scientists and physicians of 
international stature. 

Candidates who qualify for 
appointment in the Public Health 
Service Commissioned Corps 
receive a starting salary of 
$22,332, a portion of which is tax 
exempt. An additional salary 
increase may be possible in the 
third year. Moving and travel 
expenses are paid and health 
care is free. Comparable civilain 
fellowships are also available. 
Interested candidates should 
submit their curriculum vitae to 
ps request further information 

rom: 


The Associate Program 
Building 31, Room 4B04 
National Institutes of Health 
Bethesda, MD 20205 
Public Health Service 


Telephone — 301-496-2427 





OB/GYN 


BOARD CERTIFIED OR ELIGIBLE to 
join large multispecialty group in San 
Francisco. Large volume high-risk 
obstetrical service; over 3000 deliveries/ 
year; 12 staff ob/gyn; 4 year residency 
program in ob/gyn. Fringes include ex- 
cellent vacation and educational leave, 
malpractice and life insurance, disabil- 
ity, retirement benefits. Academic ap- 
pointment available. 


Send inquiry and C.V. to: 


Ira Golditch, M.D. 

. Chief, Dept. Ob/Gyn 

* Kaiser/Permanente Medical Center 
2200 O'Farrell Street 
San Francisco, CA 94115 

“+ or call (415) 929-4845 





MATERNAL/ 
FETAL MEDICINE 


OB/GYN PERINATOLOGIST with certi- 
fication or board eligibility in Maternal- 
Fetal Medicine for large perinatal center 
in San Francisco; large volume high-risk 
obstetric service, over 3000 deliveries/ 
year; 4 year residency program in ob/ 
gyn; 17 staff obstetricians in large multi- 
specialty group; excellent opportunity 
for clinical practice and research; aca- 
demic appointment available. Antici- 
pate starting in or prior to 7/81. 


Send inquiry and C.V. to: 


Ira Golditch, M.D. 
Chief, Dept. Ob/Gyn 
Kaiser Permanente Medical Center 
2200 O'Farrell Street 
San Francisco, CA 94115 
or call (415) 929-4845 
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for neurogenic atony of the urinary 
bladder with retention, higher titrated dosages 
may be needed (up to 200 mg/day) 
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Pee announces 


 50-mg 


TABLETS 


URECHOLINE 


(BETHANECHOL CHLORIDE | MSD) 


. when higher titrated dosages are indicated 


After titration, dosages as high as 50 mg t.i.d. ©URECHOLINE, hyperthyroidism, pregnancy, 


or q.i.d. have been effectively employed in peptic ulcer, latent or active bronchial 
neurogenic atony of the urinary bladder as asthma, pronounced bradycardia or hypo- 
well as for the treatment of postoperative tension, vasomotor instability, coronary 
and postpartum nonobstructive (functional) artery disease, epilepsy, and parkinsonism. 
urinary retention. URECHOLINE should not be used when 
a Helps to initiate micturition and empty the strength or integrity of the gastro- 

the bladder. intestinal or bladder wall is in question or in 
= Helps to reduce the frequency of bladder the presence of mechanical obstruction. If 

catheterization. necessary, the effects of the drug can be 

Contraindicated in hypersensitivity to abolished promptly by atropine. 

2 


Copyright ©1980 by Merck & Co., Inc. All rights reserved For a brief summary of prescribing informa on, please see following page. 
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bladder with retention, higher titrated dosages 
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Contraindications: Hypersensitivity to Tablets U/RECHOLINE 
(Bethanechol Chloride, MSD) or to any component of Injection 
URECHOLINE; hyperthyroidism, pregnancy, peptic ulcer, latent 
or active bronchial asthma, pronounced bradycardia or hypoten- 
sion, vasomotor instability, coronary artery disease, epilepsy, and 
parkinsonism. Should not be employed when the strength or 
integrity of the gastrointestinal or bladder wall is in question, or in 
the presence of mechanical obstruction; when increased muscu- 
lar activity of the gastrointestinal tract or urinary bladder might 
prove Harmful, as following recent urinary bladder surgery, 
gastrointestinal resection and anastomosis, or when there is 
possible gastrointestinal obstruction; in bladder neck obstruction, 
spastic gastrointestinal disturbances, acute inflammatory lesions 
of the gastrointestinal tract, or peritonitis; or in marked vagotonia. 
Warnings: The sterile solution is for subcutaneous use only. It 
should never be given intramuscularly or intravenously. Violent 
symptoms of cholinergic overstimulation, such as circulatory 
collapse, fall in blood pressure, abdominal cramps, bloody diar- 
rhea, shock, or sudden cardiac arrest are likely to occur if the 
drug is given by either of these routes. Although rare, these same 
symptoms have occurred after subcutaneous injection, and may 
occur in cases of hypersensitivity or overdosage. 

Precautions: Special care is required in patients receiving 
ganglion blocking compounds because a critical fall in blood 
pressure may occur; usually, severe abdominal symptoms 
appear before there is such a fall in blood pressure. In urinary 
retention, if the sphincter fails ‘gto as the drug contracts the 


\ 


bladder, urine may be forced up the ureter into the kidney pelvis; 
if there is bacteriuria, this may cause reflux infection. 


Adverse Reactions: Abdominal discomfort, salivation, flushing 
of the skin (“hot feeling”), sweating. Large doses more commonly 
result in effects of parasympathetic stimulation, such as malaise, 
headache, sensation of heat about the face, flushing, colicky 
pain, diarrhea, nausea and belching, abdominal cramps, borbo- 
rygmi, asthmatic attacks, and fall in blood pressure. 


Atropine is a specific antidote. The recommended dose for 
adults is 0.6 mg (1/100 grain). The recommended dosage in 
infants and children up to 12 years of age is 0.01 mg/kg repeated 
every two hours as needed until the desired effect is oRtained, or 
adverse effects of atropine preclude further usage. The maximum 
single dose should not exceed 0.4 mg. Subcutaneous injection of 
atropine is preferred except in emergencies when the intrave- 
nous route may be employed. When Injection URECHOLINE is 
used, a syringe of atropine sulfate should always be available. 
How Supplied: Tablets, containing 5 mg, 10 mg, 25 mg, or 50 mg 
bethanechol chloride each, in bottles of 100 and single-unit pack- 
ages of 100; Injection, 5 mg per ml, is a clear, colorless 
solution, and is supplied in boxes of 6 x 1-ml vials. 





For more detailed information, consult your MERCK 
MSD representative or see full prescribing DOHME 
information. Merck Sharp & Dohme, Division of 

Merck & Co., Inc., West Point, PA 19486 
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Biophysics of the developing heart 


I. The force-interval relationship 


PAGE A. W. ANDERSON* 
ANDRES MANRING 
CARLYLE CRENSHAW, Jr. 


Durham, North Carolina 


The force-interval relationship was evaluated in the developinc heart of the lamb. The qualitative 
characteristics of the relationship were the same in isolated muscle (from 93 to 141 days’ gestation 
to 1 year old) as in the chronically instrumented in utero fetus (122 to 141 days’ gestation): (1) 
contractility, e.g., the maximum rate of rise of force, increased monotonically from a small value 
immediately after a contraction to a plateau, and (2) postextrasystolic potentiation was present in all 
preparations. In the intact animal, postextrasystolic potentiatior depended on the basic pacing 
interval, to, and the timing of the extrasystole, t;; when tọ was Feld constant and t, was increased, 
potentiation decreased; when t, was held constant and t, was increased, potentiation increased. The 
qualitative characteristics of the relationship, and so the under' zing myocardial basis, were 
unchanged over the developmental period studied. (AM. J. OBETET. GYNECOL. 138:33, 1980.) 


SOME STUDIES suggest that contractility may not changes.* + A more sensitive indicator might reveal de- 
change with development, é.g., force per cross-sectional vebpmental changes in contractility and might also 
area (obtained by morphometric techniques‘) or the pwide insights into the mechanisms that underlie 
ability of glycerinated muscle to generate tension’ is not cardiac contractility. The force-interval relationship of 
different at several developmental stages. This is sur- cardiac muscle (which describes the effect of the inter- 
prising in view of the significant developmental changes vel between stimuli on the development of force or 
in other characteristics of the heart, e.g., morphologic pressure) is a candidate for such an indicator of con- 


tractility: in the adult heart it provides a sensitive indi- 
cator of changes in inotropy* ê as well as a prognostic 


test for the onset of hypertrophy and the development 
This work was supported in part by National Institutes of of Feart failure.” 8 The force-interval relationship has 
Health Granis HL-20749, HL-11307, and HL-18270, i : 

. ond by the National Foundation-March of Dimes. alsa been described as undergoing developmental 
Reegived for publication December 26, 1979, changes: the amount of potentiation produced by 
Reha Marh 7. 7080 paized pacing is less in the hearts of the fetal lamb and 
pene en A 7366 newborn kitten than in the adult heart of the sheep and 

ar cele j cat.= © These results point out the potential value of 
Reprint requests: Page A. W. Anderson, M.D., Box : 


From the Duke University Medical Center. 


3218, Duke University Medical Center, Durham, North the “orce-interval relationship in evaluating changes in 
Carolina 27710. , contractility that take place with development and 
*Recipient of Research Career Development Award Grant birk. A 
No. HL-00500. .  Tais study describes the general characteristics of the , «. 
0002-9378/80/170033+ 11$01.10/0 © 1980 The C. V. Mosby Co. 33 
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force-interval relationship during the last third of ges- 
tation and after birth in the sheep. These qualitative 
characteristics of the relationship are described in the 
developing myocardium, both in vitro and in vivo, for 
the first time. Two kinds of cardiac preparations were 
used: (1) Isolated muscle was held isometric to study 
the pure effects of the interval between beats on the 
force of contraction and to compare the responses of 
hearts from the last third of gestation and the neonatal 
period to those of the adult heart. (2) The heart of the 
fetal lamb was chronically instrumented to allow the 
investigation of this relationship in the intact develop- 
ing animal. The results in the intact fetal animal de- 
scribe how postextrasystolic potentiation depends on 
heart rate and the timing of the extrasystole, and how 
left ventricular end-diastolic dimension and aortic dia- 
stolic pressure can modify these results. 

Subsequent articles in this series will describe (1) the 
effects of changing muscle length and/or ventricular 
volume and the effects of altering the inotropic state on 
the force-interval relationship, (2) the cardiovascular 
changes that occur with birth, and (3) quantitative 
changes in the force-interval relationship that occur 
with fetal development and after birth, comparing the 
developmental time course observed in the isolated 
myocardium to that of the intact heart and comparing 
the changes in this relationship to other concomitant 
cardiovascular changes in the intact animal. 


Methods 


. Isolated muscle preparation. A trabeculae carneae 
cordis (N = 10} or moderator muscle (N = 11) was 
isolated from the heart of a fetal (N = 13) or post- 
partum (N = 8) lamb. The fetal lambs were from age- 
dated pregnancies (gestation, 93 to 141 days) of 
mixed-breed ewes. The postpartum sheep ranged in 
age from 1 day of age to adulthood. 

The ewes were anesthetized with intravenous keta- 
mine (15 to 30 mg/kg). The uterus was exposed by a 
midline abdominal incision, and a hysterotomy was 
performed over the fourth left intercostal space. A tho- 
racotomy was performed and the heart excised within 
30 seconds and placed in warmed Krebs-Henseleit so- 
lution!! aerated with 95% O, and 5% CO. The 
postpartum lambs were anesthetized with intravenous 
ketamine, a thoracotomy was performed, and the heart 
was rapidly excised and placed in warmed Krebs- 
Henseleit solution. 

The thinnest muscle (cross-sectional area, 0.18 to 
4.15 sq mm, 1.9 + 0.3 sq mm, SE) from the right cr left 


ventricle was selected for study. The muscles were 


mounted isometrically in a temperature-controlled 
bath at the ovine body temperature, 39° C. The muscle 
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was superfused with Krebs-Henseleit solution at 5 


ml/min. The bath, mounting of the tissue, and method 
of stimulation have been described previously.’ 

The force signal (Statham force transducer, UC-2) 
was filtered (Tektronics AM 402, frequency response 0 
to 300 hertz), digitized at 1 kilohertz, and analyzed by a 
computer (PDP 11). The computer printout listed: the 
peak force (F), peak rate of rise of force (Emax), the 
timing of the test stimuli relative to the last regularly 
paced regular stimulus, and the times following the 
respective stimulus required for the’ contraction to 


‘reach Fmax and F. Fused contractions (degree of fusion, 


greater than 20%) were eliminated from the data. 

Intact animal preparation. 

Surgical preparation. Instrumentation of the car- 
diovascular system was carried out in seven fetal lambs 
from age-dated singleton pregnancies (gestation, 119 
to 132 days) of mixed-breed ewes. Twenty-four to 72 
hours preoperatively, the ewe was placed in a pen in 
the room that connected through the physiology lab- 
oratory to the operating room. The ewe was fasted for 
24 hours prior to operation. 

An external jugular intravenous infusion of keta- 
mine (1 to 4 mg/L) was begun preoperatively and was 
continued throughout the surgical procedure. Oxygen 


- was administered by a nasopharyngeal catheter at 8 


L/min. The abdomen was shaved, scrubbed sequen- 
tially with pHisoHex and Betadine, and draped. A low 
midline abdominal incision was made and the uterus 
was exposed. The portion of the uterus containing the 
fetal head was delivered through the abdominal inci- 
sion. A hysterotomy was made parallel to the fetal tra- 
chea and extended through the fetal skin. The skin was 
marsupialized to the uterine wall with Babcock clamps 
in order to minimize loss of amniotic fluid. A No. 5 
NIH angiographic catheter was introduced into the 
superior vena cava via the jugular vein, and another 
angiographic catheter was introduced into the 
brachiocephalic trunk via the common carotid artery. 
After the catheters were sutured into place, an electro- 
cardiographic lead was sutured to the subcutaneous tis- 
sue. The fetal skin and uterine wall were closed in layers, 
with 10 cm of the catheters and leads left within the 
amniotic space, and, if possible, that portion of the 
uterus was returned to the abdomen. The portion of 
the uterus containing the thorax was delivered, and a 
hysterotomy was made over the fourth left anterior 
lateral intercostal space. The fetal skin was incised and 
marsupialized to the uterine wall. A thoracotomy was 
performed and the pericardium was opened, and the 
apex of the heart was delivered through the thoracot- 
omy. Left ventricular minor axis distance transducers, 
3.0 mm in diameter piezoelectric crystals, 5 mHz, 
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Transducer Products, were inserted through ventricu- 
lar puncture wounds into the ventricular cavity and 
pulled back to the endocardial surface. Care was taken 
to place the transducers in a configuration that most 
closely represented the minor axis dimension. A mi- 
cromanometer pressure transducer (Narco Biosys- 
tems), 3.5 mm in diameter, resonant frequency 15 kHz, 
frequency response 1.5 kHz, was introduced into the 
left ventricle through an apical stab wound and fixed in 
place with a mattress suture. A left atrial catheter, 
Tygon tubing HL-54, inside diameter 0.03 inch, out- 
side diameter 0.048 inch, was introduced through the 
left atrial appendage and fixed in place with a mattress 
suture. Atrial pacing electrodes were glued to the left 
atrial appendage and held in place by suturing to the 
pericardium. A pleural catheter (Tygon HL-50) was 
placed at the level of the left ventricle, and the ribs 
were approximated. A subcutaneous electrocardio- 


graphic lead was sutured in place and the skin was, 


closed. An amniotic catheter (Tygon tubing HL-50) 
was sutured to the skin at the level of the heart on the 
left side of the thorax. The leads and catheters were 
brought through the hysterotomy, with 10 cm left in 
the amniotic space. Ampicillin, 0.1 gm, was adminis- 
tered intravenously to the fetus, and 0.9 gm was in- 
stilled in the amniotic space, and the uterus was closed. 
The catheters and leads were brought through the 
midline abdominal incision. After the peritoneum was 
closed, the catheters and leads were passed through a 
subcutaneous tunnel to the left side of the ewe and 
through a I-cm incision in the skin. The abdominal 


incision was closed. A Dacron pocket with a Velcro- | 


lined opening was sutured to the skin to cover the 
catheters and leads. The intravenous infusion was dis- 
continued, and the ewe was returned to her pen. The 
ewe was usually standing and eating within 10 to 15 
minutes after completion of the procedure. 

Preparation stability. Beginning on the first day after 
instrumentation, the ewe was familiarized with the lab- 
oratory by putting her in a rolling cage and taking her 
into the laboratory. The cage and equipment were ar- 
ranged to let the ewe see the sheep in the adjoining 
room. Hay and alfalfa pellets were provided for her. 
This arrangement and conditioning resulted in the 
ewe’s being quiet and apparently calm during the stud- 
ies. This was important since excitement of the ewe was 
often associated with an increase in the fetal heart rate, 
left ventricular pressure, and/or peak derivative of left 
ventricular pressure (Pmax). i 

Each day the fetus was monitored by attaching the 
instrumentation leads to the physiologic recording sys- 
tem. The pacing protocol was not initiated until at least 
3 days after the operation. The fetal arterial Po, 
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Fig. 1. The force-interval curves, Fmax (the maximum rate of 
~ise of force) described as a function of the test interval (t; or 
cg, from an isolated fetal trabeculae carneae cordis, 132 days’ 
gestation, are illustrated: the basic interval, tp = 3,000 msec, 
tke first-stage curve with varying t, (circles), and three 
second-stage curves with fixed first test intervals and varying 
`s t = 250 msec (inverted triangles), tı = 275 msec (squares), 
ard t, = 400 msec (upright triangles). The inset is a schematic 
representation of the pacing sequence of the two-stage exper- 
iment. A describes the first stage, and B, the second stage. 


renged between 20 and 29 mm Hg, the Pco, between 
38 and 44 mm Hg, and the pH between 7.345 and 7.39. 
Similar values were obtained from chronically in- 
strumented fetal lambs that underwent less extensive 
surgical procedures.'® 1? On the first postoperative day 
eech lamb had a tachycardia with rates ranging from 
170 to 200/min. Although the range was large, the rate 
~vas almost constant in each lamb, varying less than 5% 
om the first postoperative day. By the third day the 
renge of heart rates had fallen to 150 to 175/min in five 
ambs, and by the fifth day in all the lambs. These rates 
scmetimes showed slow or sudden periodic variations 
associated with maternal movement or excitement. 
Three to 4 days prior to birth the heart rate was 130 to 
160/min, In the 24 hours prior to birth the rate would 
occasionally decrease to 100 to 120/min. This decrease 
was not always associated with an increase in intra- 
amniotic pressure. Although the time course of change 
ix heart rate postoperatively was more rapid in our 
‘ambs, the return of heart rate postoperatively and the 
zesults prior to birth were similar to those described by 
others." The lambs had about the same arterial blood 
gas, aortic pressure, or peak rate of rise of left ventricu- 
‘ar pressure (when paced at the same heart rate) re- 
gardless of the time course of heart rate changes after, 
operation. 
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Fig. 2. The results from a chronically instrumented in utero fetal lamb, 134 days’ gestation, 15 days 
after instrumentation, are illustrated: the basic cycle interval, tp = 300 msec, and the first test inter- 
val, q = 195 msec. The arrow denotes the QRS of the first test systole. The traces from top to bottom 
are: P, the first derivative of left ventricular pressure; AoP, aortic pressure; D, left ventricular minor 


axis dimension; LYP, left ventricular pressure; ECG, electrocardiogram. 


At the resting unpaced rate, P nax ranged from 1,40) 
mm Hg/sec to 2,400 mm Hg/sec, with a mean similar to 
the value of 2,300 mm Hg/sec described by others.“ 
The peak systolic arterial pressure of 40 to 65 mm Hz 
was similar to that of other chronically instrumented 
fetal lambs,“ as was the gradual increase in peak sys- 
tolic pressure with age. The left ventricular enc- 
diastolic pressure also was in the physiologic range of 2 
to 8 mm Hg.” 

Six of the seven lambs were born alive and in good 
health, thus providing further reassurance of the good 
state of health of the lambs in utero. The seventh died 
during an unassisted birth; the catheters and leads a- 
lowed only the head and forelegs to be delivered. 

We imposed two criteria for stability of the fetus dur- 
ing the experiments: (1) The intrinsic heart rate was 
measured before and after every two-stage experiment 
(see below), and the lamb was judged to be in a’stab:e 
state if these rates differed by less than 5%. (2) If, for 
systoles with the same left ventricular end-diastolic di- 
mension (EDD), Pmax at a given paced rate changed by 
less than 5% during the two-stage experiment, tre 
' lamb. was judged to be in a stable state. Unless both 
criterfa were met, the data were not used to genera.e 
Pmax-interval curves (see Figs. 3 and 4) and Pma 
interval ratios (see Figs. 5 and 6). 

Acquisition and recording of data. During the pacirg 
protocol, the left ventricular pressure, arterial pres- 
sure, Pmax, left ventricular dimensions, and the elec- 
trocardiogram were continuously monitored. The pres- 
sure waveforms from the fluid-filled systems were od- 
tained with Statham pressure transducers, P231D, ard 
‘Hewlett-Packard carrier preamplifiers 350-1100C. The 
amniotic pressure was subtracted from fetal pressures. 


i 


The system was statically calibrated with a mercury 
manometer. The sonomicrometry system, used to mea- 
sure left ventricular dimensions, had a minimum reso- 
lution of 0.07 mm and was linear under the conditions 
of these studies.“ Electronic drift was less than 0.05 
mm per hour; the signals were calibrated by substitut- 
ing electronic time delays in the circuit. The left ven- 
tricular pressure waveform was calibrated with the use 
of the arterial and the left atrial or superior vena caval 
pressure."* The ventricular waveform was differ- 
entiated with an analogue differentiator (0 to 100 Hz 
frequency response), The electrocardiogram was ob- 


‘tained with a Bioamplifier 2122 (Bio Com, Inc). The 


interval between systoles was measured continuously by 
means of a digital counter that was triggered by the 
QRS complex of the electrocardiogram. These inter- 
vals allowed us to determine whether the heart rate was 
being controlled by the atrial pacing, and provided the 
precise time that the ventricular depolarization of the 
test systoles followed the previous regular QRS. Wave- 
forms were recorded on an Ampex 1300 FM tape re- 
corder (7.5 inches per second) to be reproduced later 
on a Grass oscillographic recorder (5 inches per sec- 
ond) or an Elema Mingograph 800 paper recorder 
(250 mm/sec). Portions of the studies were simulta- ` 
neously recorded with the Grass recorder (5 in/sec). 

Force-interval experiment. 

Isolated muscle. The muscle was paced at a constant 
rate of 0.33 Hz. Two test stimuli were interpolated, 
periodically and infrequently, between every eighth 
and ninth stimulus at the basic rate or pacing interval, 
to. The intervals between the first and second test 
stimulus and the previous regular stimulus, t, and tz, 
were varied systematically in two stages. The various 
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Fig. 3. The Pmax-interval curves, [Pmax (the maximam rate of rise of interventricular pressure) 
described as a function of the test interval (t, or t,)], fo- a chronically instrumented in utero lamb, 139 
days’ gestation, 17 days postoperatively. The first-stage results (circles) and the results from two 
second-stage experiments (triangles and squares) are illustrated for a basic interval, ty = 400 msec. The . 
fixed first test intervals for the two second-stage experiments were t, = 225 ms (triangles) and 


t, = 285 msec (squares). 


intervals ty (=I/rate), t and tg are depicted sche- 
matically in Fig. 1 (4 and B). 

During the first-stage experiment, t was held fixed 
at 2,700 milliseconds, and t, was varied between 275 
msec and 2,500 msec (circles, Fig. 1). During the 
second-stage experiment, tı was held fixed, e.g., 300, 
400, and 500 msec; for each fixed value of ty, te was 
varied between t, + 300 msec and 2,500 msec. Fmax of 
the second test contraction was plotted against ts 
(squares and triangles in Fig. 1). 

The plateau value of the second-stage curve (see Fig. 
l, eg. Fmax at te = 2,500 msec) divided by the plateau 
value of the first-stage curve (see Fig. 1, e.g., Fmax at 
t = 2,500 msec) was called the Fmarinterval ratio. The 
Frmax-interval ratio was sampled several times through- 
out the experiment in order to test the stability of the 
contractile response. An increase or decrease of greater 
than 10% of this ratio during an experiment was con- 
sidered to be significant and resulted in the elimination 
of the data. 

The above-mentioned pacing protocol for the iso- 
lated musele experiments was modified for use in the 
intact animal because the intrinsic heart rate and the 
properties Of the atrioventricular conduction system 
did not allow the same pacing patterns to be used. The 
heart rate was controlled by atrial pacing. A digital 
programmable stimulator provided the pulse se- 
quence. This generator triggered an isolated stimulator 
(Devices isolated stimulator DS2) that triggered a sec- 
ond isolated unit (ISB 2.5, Stoelting Co.). The stimulat- 


ing pulses were 5 to 15 msec in duration and 10% 
above threshold voltage. 

During each experiment, the basic paced heart rate 
(=1/to) was constant. Trains of 15 stimuli were deliv- 
ered to the heart. The trains were separated by a pause 
equal to 5 to. During this pause, two test stimuli were 
delivered to the atrium at variable times, The intervals 


at which the two test ventricular depolarizations fol-- 


lowed that of the last regular systole in the train were 
termed t, and tz, respectively (see Figs. 2 and 3). The 
test intervals t; and t, were varied systematically, similar 
zo the description in the previous section. ‘The specific 
values of t, and tz were different from the values noted 
in the isolated muscle section, e.g., in the intact fetal 
animal, tp = 350 msec, tı = 210 msec, and t, = 550 
msec, as compared to tọ = 3,000 msec, t, = 300 msec, 
and t = 2,500 msec for the isolated muscle experi- 
ments. Whenever possible, the force-interval relation- 
ship was evaluated with the use of standard basic inter- 
vals (tọ = 300, or 400 msec) and test intervals (@.g., a 
range of t; = 180 to 260 msec). In general, the greater 
the gestational age of the lamb, the longer the refrac- 
tory period of the atrioventricular conduction system 
became. In addition, usually the longer the basic pacing 
interval, tọ, the longer was the refractory period of the 


atrioventricular conduction system. At times, these * 


changes in the refractory period of the atrioventricular 
conduction system prevented. the shortest intervals of t, 
and t from being used in all the animals throughout 
the gestational ages studied. Similarly, the longest basic 


S 
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interval, tọ = 400 msec, could not be used througtout 
gestation because the intrinsic heart rate was too fast 
until approximately 7 days prior to birth. 

Like the results of the isolated muscle experiments, 
Pmax Of the test systoles in the first stage of the experi- 
ment was plotted as a function of t,. In the second-stage 
experiment, Prax for the test systoles following the frst 
test systole (premature systole) with a fixed t, was plot- 
ted-as a function of tp. The Pmax-interval ratio (Pma: of 
the postextrasystolic potentiated test beat divided by 
Pmax of the preceding regular beat), formed from 3ys- 
toles preceded by the same left ventricular end- 
diastolic dimension (EDD), was used to test for stabilizy 
during the experiment, as the Frax-interval ratio was 
used in the isolated muscle experiments. 


Results 


Isolated muscle preparation. The ability of a muscle 
to generate force (peak force or Fmax) in response to a 
stimulus increased with time after a contraction. This 
increase was seen in the force-interval curves illustrated 
in Fig. 1. These were typical of the results obtained 
from all fetal and postnatal preparations regardles: of 


“age, from 93 days’ gestation to adulthood. This in- 


crease in the values of Fmax for the first-stage values was 
described by a curve that rose monotonically with in- 
creasing t, to a plateau value equal to Faz of the previ- 
ous regular contraction. 

The ability to generate force after the first test con- 
traction was similar to that after the regular contrac- 
tion, in that the shorter the interval between the seccnd 
test contraction and the preceding cor:traction, :ke 
smaller the value of peak force or Fmax generated. The 
curves of Fmax Versus tz (Fig. 1) that resulted from ap- 
plying test contractions at different values of ts (a dif- 
ferent curve followed each first test contraction wita a 
different fixed value of t) were similar to those of -he 
first stage—rising from the smallest value to larger val- 
ues with an increase in t, until a plateau value was 
reached. However, the second-stage curves rose more 
rapidly than the first-stage curve and to plateaus that 
were higher than the plateau of the first-stage curve. 
Postextrasystolic potentiation, illustrated by these high- 
er plateaus, was found in all preparations studied A 
measure of this postextrasystolic potentiation is the 
Fraxinterval ratio, Emax of the second-stage curve 
plateau divided by Pmax of the first-stage curve plateau 
(see “Methods”). In all preparations, the smaller tha: t; 
was made, the higher the second-stage plateau became, 
and, consequently, the larger was the Fyax-interval 
ratio. The effect of increasing the pacing rate on the 


. muscle’s response to a given value of t, and t was not 


examined systematically because fast pacing caused 
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rapid (and usually irreversible) deterioration in con- 
tractility. - 

Intact animal preparation. Each fetus was studied at 
least every other day, beginning 3 days after operation. 
The general characteristics of the results remained un- 
changed throughout the period of gestation studied, 
from 122 days’ gestation to birth. 

Fig. 2 shows the results obtained from a fetal lamb at 
134 days’ gestation and 15 days after instrumentation. 
Note the stability of the left ventricular end-diastolic 
(EDD) and end-systolic dimension, the peak systolic 
and diastolic aortic pressure, the left ventricular peak 
systolic and end-diastolic pressure, and Pmax prior to 
the introduction of the pause for the test systoles. The 
rise in ventricular pressure with the first test systole 
(denoted by the arrow) prevented the rapid filling 
phase after the previous regular systole. The diastolic 
fall in aortic pressure after the regular systole was unin- 
terrupted by the first test systole because its peak sys- 
tolic pressure was not sufficient to open the aortic 
valve. Although the peak ventricular pressure did not 
reach aortic pressure, the minor axis dimension de- 
creased. This was accompanied by a prominent V wave 
in the left atrial pressure (not illustrated in the figure), 
suggestive of mitral regurgitation. Then, as ventricular 
pressure fell, ventricular filling began earlier and more 
rapidly than for the previous regular systoles. In this 
illustration, tg was adjusted to make EDD for the sec- 
ond test systole equal to the EDD of the previous regu- 
lar systole. Pmax of the second test systole was 20% 
greater than Pmax of the previous regular systole, 
thus demonstrating postextrasystolic potentiation, and 
markedly greater than Pmax of the first test systole. This 
value of Pmax of the test systole was reached before left 
ventricular ejection (which was marked by an abrupt 
shortening in the minor axis dimension). 

Ventricular ejection during the second test systole 
was also altered by the previous test systole. The rate 
and the amount of shortening of the minor axis di- 
mension were greater than in either the previous test | 
systole or the regular systole. The enhancement of 
these characteristics might have been due to post- 
extrasystolic potentiation, but might also have been 
due, in part, to the drop in aortic diastolic pressure 
{i.e., the afterload of the left ventricle), for diastolic 
pressure was lower at the beginning of ejection for the 
second test systole than it was for the regtilar systole. 

In the intact heart, the Pmaxinterval curves (Figs. 3 
and 4) which described the relationship between the 
test interval and the ability of the test systole to develop 
pressure were similar to the force-interval relationship 
in isolated muscle (Fig. 1): The shorter the interval, the 
smaller the peak pressure or Prax (Figs. 3 and 4). When 
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Fig. 4, 4, The first-stage (circles) and second-stage (triangles) Pyrax-interval curves for an in utero fetal 
lamb, 136 days’ gestation, 14 days postoperatively, at a basic interval, tọ = 300 msec, and for the 
second-stage experiment, t; = 205 msec. Solid symbols denote systoles of equal left ventricular 
end-diastolic dimension (EDD), and the open symbol: are for test systoles with an EDD lesss than that 
of the previous regular systole (solid circle). B, The first-stage (circles) and second-stage (triangles) 
Pmax-interval curves for the same fetal lamb in A studied on the same day at a slower basic cycle 
interval, tp = 350 msec. The second-stage experiment had the same fixed first test interval, t = 205 
msec, as in panel 4. Solid symbols are for systoles with equal EDD; open symbols have a EDD less 
than that of the previous regular systole (solid circle), and the half-solid triangle is from a systole that 
has an EDD greater than that of the previous regular systole, but Pmax was obtained after left 


ventricular ejection had begun. 


compared to Fig. 1, Fig. 3 illustrates the similarity of 
the Pnax-interval curves obtained from the intact heart 
to those from the isolated muscle. In this illustration, 
the first-stage (circles) and the two second-stage (tri- 
angles and squares) curves were obtained fram a 139- 


day-old fetus 17 days postoperatively. Each of the - 


curves rose monotonically to a plateau with an increase 
in test interval. For the first stage, Pmax rose monotoni- 
cally to Pmax of the previous regular systole (the circle at 
400 msec) as tı was increased to to. Both second-stage 
plateaus were higher than the first-stage plateau, thus 
illustrating postextrasystolic potentiation. The highest 
plateau (triangles), showing the greatest postextra- 
systolic potentiation, was obtained after the first test 
systole with the shorter t, (225 msec), whereas the in- 
termediate plateau was obtained after the first test sys- 
tole with the longer t, (285 msec), 

Some of the points on the curves in Fig. 3 were not 
obtainedeat the same level of ventricualr filling, i.e., 
different values of EDD. For example, the EDD of the 
systoles off the rising phase were smaller than EDD 
during the plateau. Consequently, the shapes of these 
curves could not be compared with those obtained 
from isometric muscles, since the shapes of the Prae 
interval curves illustrated in Fig. 3, as well as in Fig. 4,4 
and B, are the result of two different factors that affect 
Pmax: the timing of the test systoles (1) altered Pmax 


according to the force-interval relationship and (2) de- 
termined Pmax according to the Frank-Starling relation- 
ship by changing the amount of ventricular filling. 
Fortunately, these effects can be more easily sepa- 
rated in the second-stage curves. In Fig. 4, A and B, the 
data obtained from the same fetus and on the same day 
(136 days’ gestation, 14 days postoperatively) but at two 
different basic intervals (tg = 300, 350 msec) are illus- 
trated. There was a brief period (50 to 75 msec), called 
the isolength range, during each second-stage curve 
when EDD of the test systoles was equal to EDD of the 
previous regular systole (solid symbols). In Fig. 4, A, 
t = 300 msec, during the isolength range, Prax in- 
creased with an increase in t, to reach a quasi-plateau in 
excess of Pmax of the previous regular systole. This rise 
to a plateau is similar to a change in Fmax With an in- 
crease in t; in the isolated muscle preparations (Fig. 1). 
In Fig. 4, B, to = 350 msec, Pax remained ata quasi- 
plateau in excess of Prax of the previous regular systole 
as tp was increased during the isolength range. The 
isolength portion of both of these curves demonstrated 
that postextrasystolic potentiation of Pmax is the result 
of the introduction of an extra systole and not merely 
the consequence of a change in EDD. Similarly, the 
increase in contractility (Pmax) with an increase in t: 
over a portion of the isolength curve (Fig. 4, A) is a 
result of altering the pattern of stimulation and not the 
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Fig. 5. The ratio of Pmax of the second test systole, 
postextrasystole, to Pmax of the previous regular systole (Pmax- 
interval ratio) for systoles with the same EDD is plotted as a 
function of the fixed first test interval, t, for different basic 
intervals: te =400 msec (solid circles), to = 350 msec (open cir- 
cles), and ty = 300 msec ‘half-solid circles): The fetus had a ges- 
tational age of 138 days, 14 days postoperatively. 


result of an incréase in EDD or Frank-Starling effec:. 
These increases in Pma with an increase in te during a 
portion of the isolength curve revealed a potential 
problem in describing postextrasystolic potentiation. If 
the Pyax-interval ratio, comparing the potentiated test 
systole to the previous regular systole, was obtained 
during the early portion of the isolength range in Fig. 
4, A, small values of the ratio would have been obtained 
and postextrasystolic potentiation would have been 
underestimated. Thus, this ratio must be obtained only 
during the plateau portion of the isolength range. 
The importance of monitoring EDD to interpret 
Prmax-interval curves or Pmax-interval ratios is demon- 


strated in Fig. 4, A. At the two longest values of tz, Pmax - 
was less than Pmax of the previous regular systole. This - 


did not result from a fall in contractility (ie., 
postextrasystolic depression; cf. Reference 8), for EDD 
for these. test systoles was smaller than EDD for the 
previous regular systole. Such variability in EDD oc- 
curred spontaneously, from beat to beat and from 
minute to minute, even when the heart rate was kept 
constant by pacing. If EDD had not been monitored, 
the results in Fig. 4,4, could have been mistaken for an 
absence of postextrasystolic potentiation. 

Fig. 4, B shows another cause of this droop in P mac 
interval curves. In this example, the second-stage curve 
drooped at the longest value of ta, even though the 
EDD of the second test systole (half-solid symbol) was 
greater than the EDD for the previous regular systole. 
This droop was due not to a decline in contractility but 
to a fall in aortic diastolic pressure which allowed the 
aortic valve to open and left ventricular ejection to 


` 


September 1, 1980 
Am. J. Obstet. Gynecol. 


begin before the first derivative of pressure could at- 
tain its peak isovolumic value, Prax. This blunted the 
value of Pmax: Such blunting generally occurred during 
the second-stage experiment when t, was greater than 
600 msec and aortic diastolic pressure was at least 17 
mm Hg lower than it was for the previous regular sys- 


_ tole. The fall in diastolic aortic pressure that normally 


occurs between systoles (Fig. 2) continued unabated 
when the first test systole was ineffective (that is, left 
ventricular pressure did not rise to a value that opened 
the aortic valve) until the second test systole. This fall in 
aortic pressure was altered when the first test systole 
was able to exceed aortic pressure. The fall in aortic 
diastolic pressure was greatest when the first test systole 
was ineffective and t; was long. . 

Figs. 3 and 4 show that the amount of postextra- 
systolic potentiation depends on tı: the shorter t, i.e., 
the more premature the extrasystole, the greater was 
the postextrasystolic potentiation (the Praxinterval 
ratio). This was true for almost all the basic intervals 
tested. The exception occurred when t, was so prema- l 
ture that. the pressure waveforms of the regular and 
first test systoles were completely fused. In this case, the 
value of the Pmavinterval ratio was smaller than it was 
for a somewhat longer t, for which fusion was partial. 

The Prax-interval ratio also depended on the basic 
interval tọ. In Fig. 4, tı was 205 msec for both second- 
stage curves, but tọ = 300 msec for panel A and 350 
msec for panel B. Pmax of the regular systole was 
greater at ty = 300 msec than at tp = 350 msec despite a 
smaller EDD at the faster rate. (This fall in EDD was 
seen in all experiments when the basic pacing rate was 
increased; the faster the rate, the smaller was the EDD.) 
This enhancement of Pmax of the regular systole at the 
faster rate was greater than the enhancement of the 
second-stage plateau value. As a result, increasing the 
rate (with t; constant) brought the pleateaus together, 
thus making the Pmax-interval ratio smaller (Fig. 5). 

Fig. 5 shows the effect of t, on the Prrax-interval ratio 
when the heart was paced at basic intervals of 300, 350, 
and 400 msec. The more premature the test systole, the 
greater was the Praxinterval ratio. As in F ig. 4,4 and 
B, this effect was more pronounced at longer values of 
tọ but, occasionally, as in Fig. 6, the Prax-interval ratio 
curves were the same when the basic intervals were 
within 50 msec of each other. i 


Comment 


We have used the isolated muscle and the intact 
chronically instrumented heart to study the devel- 
opmental changes in the general characteristics of the 
force-interval relationship. There are advantages and 
disadvantages to both preparations. 
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Fig. 6. The Pruax-interval. ratio for systoles with the same end-distolic dimension is plotted as a 
function of the fixed first test interval, tı for two diffrent basic pacing intervals: tọ =.350 msec (solid 
circles) and to = 400 msec (open circles). The fetus had a gestational age of 139 days, 13 days ae 


eratively. 


The isolated muscle can be held isometric. control- 
ling one of the factors that determine. contractility, 
whereas the volume of the intact ventricle changes 
continually throughout the cardiac cycle. If the poten- 
tiated and regular systoles are to be compared at the 
same ventricular volume, the initerruption iri the nor- 
mal diastolic filling of the ventricle by the first test sys- 
tole requires that a compensatory pause. be introduced 
after this test systole in order to allow the EDD of the 
left ventricle to reach that of the previous regular sys- 
tole. Therefore, it is essential to measure the volume 
(or the minor axis} of the ventricle, in particularly at 
end-diastole, so that the changes in Prax that are due to 
a change in preload are not mistaken for changes in 
contractility induced by the force-interval relationship. 
The apparent absence of the postextrasystolic potenti- 
ation from some of the data in Fig. 4 is an example of 
such a mistake that could only be caught if the end- 
diastolic dimensions are monitored. Such considera- 
tions are especially important for the quantitative 
evaluation of developmental changes in postextrasys- 
tolic potentiation. Earlier studies'® on the subject need 
to be repéatedewhile monitoring ventricular volume or 
end- diastolic dimensions. : 

. The importance, of monitoring ventricular dimen- 
sions was further emphasized by the spontaneous fiuc- 
tuations in EDD that occurred in the fetal Jamb even 
when the heart rate was constant. Pmax changed in.the 
same direction as the EDD; thus, the intact fetal heart 
operates on the ascending limb of the pressure-volume 


curve. These results are similar to the observations of 


Kirkpatrick and associates” ea emphasize that the 
fetal left ventricle has a significant range of volumes 
over which it normally operates, 

In the isolated preparation, afterload can be consid- 
ered infinite since the muscle is held isometric. In con- 
trast, in the intact fetal animal, aortic: pressure can 
allow the ventricle to begin ejecting before -Pmax is 
reached; this causes a blunted value of Prax, as has been 
described in the adult.” Since aortic diastolic pressure 
continued to decrease as te was lerigthened, blunting of 
Pmax could always be seen if tp was made long enough. 
This depression of Pmax could be mistaken for a decline 
in contractility, unless aortic pressure (or at least the 
timing’ of Prax With respect to the beginning of ven- 
tricular ejection) is also monitored. Incidentally, mary 
of the svstoles excluded -by this criterion would have 
been rejected. anyway since the ventricle had filled 
beyond EDD at the basic rate. 

In the isolated muscle, the rate and pattern of stimu- 
lation can be controlled precisely. The exact values of 
the test intervals are those at which the test stintuli are 
applied. In the intact animal, these values must be mea- 
sured from the electrocardiogram to determine accu- 
rately the values of t, and tz; since the hearts are atrially 
paced and the characteristics, ‘of the atrioventricular 
system are not constant. A wide range of rates and 
patterns of stimulation can be used in the isolated 
muscle, but in the in vivo heart, the ranges of heart 
rate and prematurity of the first test systole are some- 
what restricted by the conduction time and refractcry 


period of the atrioventricular conduction system and , « 
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by the spontaneous rate of the animal: the conduction 
time can vary not only from beat to beat but also with 
the prematurity of the test systole—the more prema- 
ture the test systole, the longer the conduction time. 
The refractory period of the atrioventricular conduc- 
tion system in the intact, heart places a lower limit on t, 


t;, and t} whereas the spontaneous rate places an 


upper limit on to. 

In the isolated muscle; the rate of pacing can be slow 
enough, ie., to made long enough (e.g. 3 seconds in 
this study), to allow contractility (Fmax) to develop fully 
between contractions. In the intact heart, a compense- 
tory patise must be introduced not only for the reasons 
given above but also to allow contractility (Pmax) to 
reach its plateau value. In addition, the intrinsic heart 
rate of the lamb varies from day to day, so that a range 
of tẹ intervals must be obtained on each day of study if 


data obtained at the same value of ty are to be acquired - 


for a significant period of development; consequently, 
a range of values of ty and, in addition, t, must be 
obtained with each study if comparisons are to be made 
prior to and after experimental:interventioris from on2 
day to another and from one animal to another. 

The basic pacing rate had to be kept low in the iso- 
lated muscle because pacing it at the normal rate led to 
irreversible deterioration in contractility. This loss pre- 
sumably resulted because diffusion of oxygen from the 
bathing medium through extracellular space was in- 
adequate at high rates of stimulation. The coronary 
perfusion of the intact fetal heart would prevent such 
problems over the range of rates used in this study. 

The environment of the isolated muscle can be can- 
trolled precisely. In contrast, in the intact animal, the 
environment of the heart, e.g., concentration of ions oz 
hormones in the blood, is more difficult to control. Tre 
sympathetic and parasympathetic tones are even more 
difficult to control. On the other hand, it is only in 
studying the response in the intact animal that we can 
understand how the intact organism is dealing with 
changes in the environment, such as the increase in 
concentrations of circulating catecholamines that cc- 
curs at birth.’® 

In the isolated muscle studies, different animals musz 
be used to characterize the force-interval relationship 
at each age. In the chronically instrumented heart, the 
same animal can be used to measure day-to-day 
changes in the Pmax-interval ratio that may take place 
with development and birth or in the presence o? 
disease. 

The results of this study show that the intact animal’s 
force-interval relationship is the same as that of the 


‘isolated muscle. This fact, together with the relative 


ease, with which instrumentation of the fetal lamb’s 


` : 
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cardiovascular system can be carried out, makes the 
intact lamb an excellent model for ‘evaluation of the 
potential changes in the force-interval relationship with 
development and birth. 

The effect of altering the pattern of stimulation on 
contractility was qualitatively the same in every isolated 
and intact preparation studied throughout the range of 


` development evaluated, from 93 days’ gestation to the 


adult. The ability of the heart to generate force or pres- - 
sure after a contraction was depressed shortly after the 
contraction. When the heart was stimulated to contract 
at longer and longer times after the previous contrac- 
tion, the greater was the ability of the heart to generate 
force or pressure until a plateau of contractility was 
reached. In both preparations, Pmax OF Fmax always in- 
creased to a plateau with increasing test intervals of t 
or ty. Postextrasystolic potentiation, described by the 
Fmax-interval or Pmax-interval ratio, was always present 
and always had the same dependency on the test and 
basic intervals: when the test interval t, was held con- 
stant, the Piygx-interval ratio increased when the basic 
interval tẹ was increased; when ty was held constant, the 
ratio decreased when t, was increased. These are the 
characteristic features of the force-interval relationship 
of all mammalian myocardium,” 

At no age did we observe the kind of behavior that 
characterizes amphibian myocardium, Pmax OF Fmax de- 
creasing with an increasing time after the previous con- 
traction, that the test contraction was elicited, or the 
absence of postextrasystolic potentiation.” Thus, if the 
developmental changes in the force-interval relation- 
ship recapitulate the phylogenetic ones, they take place 
earlier than 93 days’ gestation in the sheep. The possi- 
bility certainly exists that in other mammals (perhaps in 
animals that are not able to walk or run at birth) such 
changes might be found if the force-interval relation- 
ship was investigated at similar gestational ages. The 
lack of qualitative changes in the relationship demands 
that quantitative changes, e.g., the Fraax OF Pmay-interval 
ratio, must be sought if this relationship is to be useful 
for evaluating developmental changes in contractility. 

In subsequent studies, we will use these isolated and 
intact preparations to determine the effect that changes 
in the inotropic state and the muscle length has on the 
force-interval relationship. This is necessdry, for, if 
changés in muscle length altered the relationship 
quantitatively, it would be impossible to distinguish the 
interaction of these changes from those that take place 
with development. Next, with the use of both isolated 
miuscle preparations and the chronically instrumented 
fetal and newborn animal, we will chart the quantitative 
changes in the relationship that take place at birth and 
during development from fetus to adult. 
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IJ. The interaction of the force-interval relationship with 
inotropic state and muscle length (preload) 


PAGE A. W. ANDERSON* 
ANDRES MANRING 
CARLYLE CRENSHAW, Jr. 


Durham, North Carolina 


The interaction of the force-interval relationship, muscle length (ventricular volume), and inotropy 
was evaluated in isolated fetal myocardial preparations and in the in utero chronically instrumented 
fetal lamb. In the isolated muscle, 93 to 141 days’ gestation, a change in muscle length 
strengthened all contractions equally (multiplicativety) but produced no other changes in either the 
quantitative or the qualitative characteristics of the ‘orce-interval relationship; it was significantly 
altered by isoproterenol. Similarly, in the intact fetal lamb the qualitative and quantitative features of 
the relationship did not depend on ventricular volume, e.g., postextrasystolic potentiation was 
constant over a wide range of volumes. But isoprotarenol produced a decrease in postextrasystolic 
potentiation. These results demonstrate that the force-interval relationship satisfies two major criteria 
for an index of cardiac contractility and suggest that the relationship may provide a basis for the 
evaluation of changes in contractility with development and birth. (AM. J. OBSTET. GYNECOL, 


138:44, 1980.) 


A WIDE VARIETY of descriptors of cardiac contractil- 
ity has been evaluated to determine whether they fulfill 


the necessary criteria for an index of cardiac contras- 


tility: (1) independent of heart volume or muscle 
length, (2) sensitive to changes in the inotropic state, 
and (3) reflective of sarcomere movement. In the adult 
heart, in which many indices of cardiac contractility 
have been evaluated,'~* the force-interval relationship 
has been the only descriptor of the heart’s ability to 
generate force or shortening that has been found to 
fulfill these requirements—the relationship is constant 
with a change in muscle length,® and quantitatively and 
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qualitatively altered by changes in the inotropic state 
(e.g., exposure to ouabain or norepinephrine, the de- 
velopment of hypertrophy, and the presence of the 
clinical state of heart failure!) and sarcomere ` 
shortening in the postextrasystolic contraction differs 
in amount and character from that of the previous 
regular contraction." 

The characteristics of the force-interval relationship 
have been described in fetal, neonatal, and adult 
hearts.™⁄ 18 Although its qualitative characteristics have 
been shown to be the same throughout these stages of 
development,'* quantitative differences in response to 
paired pacing have been reported.'* © If, in the fetal 
and developing heart, the force-interval relationship is 
to be the basis of a useful descriptor of the devel- 
opmental changes in cardiac contractility, quantitative 
changes in the relationship must be showfl to result 
only from changes in inotropy and not from changes in 
ventricular volume or muscle length. For if the charac- 
teristic used to measure contractility depends on ven- 
tricular volume, then changes in volume with growth 
or birth will obscure the description of how contractility 
changes with these processes. 

In the present study, both the isolated muscle prep- 
aration from the fetal lamb heart and the chronically 
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Fig. 1. Effect of muscle length on the normalized force-interval curves. Fmax Of the test contraction 
divided by Fmax of the previous regular contraction is described as a function of the test interval, t or 
tz, for an isolated moderator muscle bundle from a fetal lamb at 136 days’ gestation. The first-stage 
results are circles, and the second-stage results are triangles. The curves were obtained at two 
different muscle lengths: the longer length, L, (open symbols) and the shorter length, L3 (solid symbols). 
Basic pacing interval, te = 3,000 msec, and for the second-stage curve the fixed first test interval, 


tı = 275 msec. 


instrumented, intact fetal lamb in utero will be used to 
describe the interaction of inotropy, preload, and the 
rate and pattern of stimulation. This interaction must 
be known if this relationship is to be used to describe 
changes in contractility in the developing and newborn 
animal. The demonstration that the force-interval re- 
lationship in the developing heart is sensitive to 
changes in inotropy, yet unaltered by changes in ven- 
tricular volume or muscle length, provides, in sub- 
sequent articles, the basis for our description of how 
contractility changes in the developing fetal and neo- 
natal heart and the subsequent changes in contractility 
that occur with birth. Potentially, the force-interval re- 
lationship may become more valuable as a descriptor of 
changes in contractility in the developing heart than 
any other descriptor presently available. 


Methods 


Isolated muscle preparation. Trabeculae carneae 
cordis, N’= 5, or moderator muscle bundle, N = 7, was 
obtained from the night or left ventricle of a fetal lamb 
(N = 12) 6f known gestational age (93 to 142 days) 
from mixed-breed ewes, as previously described.'® The 
bath, details of the preparation and sacrifice, mounting 
of the tissue, the method of stimulation, and the pro- 
cessing of the force signal were described previously." 
The peak force and Fmax of the regular and test con- 


tractions (see below) and the time of the occurrence of 
. : 


these values, together with the timing of the test stimu- 
lus relative to the previous regular stimulus, were de- 
zermined. 

Force-interval relationship: Experimental procedure. The 
pacing protocol for the isolated muscle experiments 
were described previously.’ Briefly, a two-stage exper- 
iment (the results are illustrated in Fig. 1) was per- 
formed by pacing the muscle at a constant rate of 0.33 
hertz. Two test stimuli were interpolated periodically, 
between every eighth and ninth stimuli at the basic 
rate. The intervals between the first and second test 
3timuli and the previous regular stimulus, tı and te, 
were varied systematically in two stages. During the 
first stage of the experiment, ty was fixed at 2,700 mil- 
liseconds and t, was varied between 275 msec and 2,500 
msec. Fax of the contractions elicited by the first test 
stimuli was plotted as a function of t (Fig. 1). During 
the second stage of the experiment, t, was held’ fixed, 
e.g., 300, 400, or 500 msec; for each fixed value of ty, tz 
was varied between t, + 300 msec and 2,500 msec. Fmax 
of the second test contraction was plotted as a function 
of ty (Fig. 1). 

An abbreviated version of the two-stage experiment 
that allows postextrasystolic potentiation to be moni- 
tored and repetitively evaluated was used to test for the 
effects of a change in length or inotropic state on the 
force-interval relationship. Two test stimuli were inter- 


polated between the eighth and ninth stimuli at the +” 


f 
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Fig. 2. The upper panel describes the Frax-imserval ratio (Fmax of the potentiated test contraction, 
te = 2,500 msec, following an extrasystole, tı = 300 msec, divided by Fmax of the previous regular 
contraction) as a function of muscle length for an isolated trabeculae carneae from a fetal lamb, 126 
days’ gestation. The lower panel provides the values of Fmax for the test contractions (triangles) and 
the previous regular contractions (circles). Tae time to peak force for the previous regular contrac- 
tion, X, is also plotted as a function of muscle length. 


basic pacing frequency, tp = 0.33 Hz. The first test 
stimulus was applied at a fixed test stimulus interval, 
e.g., ti = 300 msec, and the second test. stimulus was 
applied at a fixed test stimulus interval, t = 2,500 
msec. Postextrasystolic potentiation was described Sv 
obtaining a ratio of Fmax of the potentiated beat (the 
second test contraction) to Emax of the previous regular 
beat. The repetitive measurement of this Fnayinterval 
ratio allowed frequent updating of the effect of isopro- 
terenol or a change in muscle length on the force- 
interval relationship. Test stimulus intervals that pro- 
duced a marked fusion (when the test contraction in- 
terrupted the relaxation phase of the previous regular 
contraction’s waveform at 20% or more of peak force) 
of the first test contraction and the previous regular 
contraction were avoided. 

Effect of length change on the force-interval lanendey. 


After a 2-hour equilibration period at Lmax the: 


aforementioned two-stage experiment was performed. 
The muscle length was then shortened. After a 45- 
minute equilibration period, the two-stage experiment 
was repeated at the new length. The responses at the 
two muscle lengths were compared in order to deter- 
mine whether the shapes of the force-interval curves 
obtained with the first and second stages of the exper- 
iment were the same at the two lengths, i.e., whether 


` 


every point on the curve was scaled upward or down- 
ward by the same amount (Fig. 1). This comparison was 
performed by normalizing the test Fmax with respect to 
Fmax Of the preceding regular contraction. The effects 
of the Frank-Starling relationship on the values of Fmax 
at the two lengths were thus eliminated. The shape of 
the curves were then compared by plotting the ratio of 
Fmax Of the test contraction to Fmax of the previous regu- 
lar contraction as a function of the test stimulus inter- 
vals, t or te. 
The Fmawinterval ratio obtained from the abbre- 
viated experiment was used to monitor the effect of 


. multiple muscle lengths on the force-interval relation- 


ship (see above, to, t;, and t, were held constant), as the 
muscle was shortened and then on return to Lmax (Fig. 
2), The Fmax-interval ratio was plotted as a function of 
muscle length. The paired t test was used to test for 
significance, p < 0.05 being significant, e 

Effect of isoproterenol on the force-interval rela- 
tionship. The muscle was exposed to Krébs-Hensleit 
solution” which contained isoproterenol (1078, 1077, or 
10'-®M) and ascorbic acid (200 milligrams per liter, 
added to retard oxidation of isoproterenol). The two- 
stage experiment and the abbreviated version of the 
experiment were performed prior to and during a 
15-minute exposure of the muscle to isoproterenol. 


ia 
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The abbreviated experiment was-repeated. continually 
until the response of thé muscle, Fmax, had reached its 
maximum value. The two-stage experiment was then 
performed. In some preparations this peak response to 


isoproterenol fell toward the control value within 1 to 8 


minutes: in such preparations the results of the two- 
stage experiment could not be used to construct a 


force-interval curve because they were obtained during `- 
a nonsteady state. After exposure to isoproterenol, the - | 


muscle was returned to the Krebs-Hensleit solution for 
30 minutes-to allow return to the control state. This 
return to the control state wás determined by con- 


tinued repetition of the abbreviated experiment to’ 


monitor ‘the Fyax-interval ratio. The shapes of the 
force-interval curves and the values of the Fmaz-interval 


ratios were compared in the presence and absence of 


isoproterenol. A paired t test was used to test for sig- 
nificance, p < 0.05 being significant. 


Intact animal preparation. Fetal lambs, N = 7, from. 
age- -dated singleton pregnancies (119 to 132 days’ ges- ` 
tation) in mixed-breed ewes, underwent instrumenta- ` 

tion of their cardiovascular system as previously de- 


scribed.!® This chronic instrumentation of the fetus al- 
lowed monitoring of the left ventricular pressure, and 
its first derivative, left ventricular minor axis dimen- 
sion, superior vena caval pressure, left atrial pressure, 
intrapleural pressure, intra-amniotic pressure. systemic 


arterial pressure, and the electrocardiogram. The atrial © 


and vena caval catheters were used to infuse volumes of 
Normosol or solutions of isoproterenol. Atrial pacing 
wires allowed the rate and pattern of cardiac contrac- 
tion to be controlled. ~~ 

Daily, after the ‘surgical procedure, the ewe was 


‘placed in a rolling cage that coritained hay and alfalfa 
_ pellets and. was taken into the laboratory, where she 


stood facing the shéep in the adjoining room. The in- 
strumentation leads and catheters were attached to the 
physiologic recording system. Three or-more days of 
this familiarization was performed before the experi- 
ments were begun. By that time, the fetal arterial blood 
gas values, heart rate, and left ventricular pressure 
were in the range of normal for chronically in- 


. strumented in utero lambs;'® ' as previously de- ` 


scribed.'® 

Pacing’ protocol. The two-stage experimental uae 
protocol for the intact animal was modified from the in 
vitro oné. The heart rate was controlled by atrial pacing 


at an overall rate sufficient to control the lamb’s heart - 


rate. Every fifteenth beat at the regular pacirig rate was 
followed by a pause, during which two test stimuli were 
introduced. Although the timing of the test stimuli 
(defined above) applied to the atrium was known, the 


variability of atrioventricular conduction time de- 


t 
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mandėd that we define for the intact animal experi- 
-nents t, and tz; the intervals between the appropriate 
QRS complexes. The first test contraction was intro- 
duced at a fixed value of t,. These pacing patterns were 
applied during the interpolated. pause to allow suffic- 
ent time for potentiation of Prax (ie., postextrasystolic _ 
>otentiation) of the second test contraction to fully de- 
velop and to provide sufficient time for the left ven- 
cricular end-diastolic dimension (EDD) to reach a value 
2qual to the, EDD of the previous regular systole.'° 
The complete two-stage experiment was not per- 
formed in the evaluation of the effects of a change in 
EDD or an infusion of isoproterenol on the force- 
szaterval relationship because the indirect or Frank- 
Starling effects.on Pi produced by the alterations in 


` ventricular filling resulted in smaller values of Pay for 


the test systoles with the shortest values of t, or te. We 
i00k this effect into account by choosing tg stich that the 
EDD of the potentiated systole was equal to that of the 
previous regular systole. This pattern of stimulation 
was similar to the abbreviated isolated muscle experi- 
ment used to evaluate the effect of isoproterenol or a 
change in muscle length on the force-interval relation- 
ship.: Since ty was.chosen so that the postextrasystolic 
systole (second test systole) and the previous regular 
systole had equal values of EDD, the Pmax-interval ratio 
(hax of the potentiated systole divided by Pmax of the 
previous regular one) was unaltered by Frank-Starling 
effects. Such Pmay-interval ratio values were used to 
evaluate the response of the in vivo heart to a change in 
ventricular volume or exposure to isoproterenol. 

Effects of ventricular volume. The effects of ventricular 
volume ' on the Pj,4,-interval ratio in the heart of the 
intact lamb were evaluated by performing the ab- 
breviated experiment as the ventricular volume went 
from one level of EDD to another by: (1) infusion of 
prewarmed Normosol, pH 7.4, 5 to 15 ml/kg, into the 
superior vena cava‘over 5 to 10 minutes, (2) infusion of 
prewarmed Normosol, 5 to.10 ml into the left atrium 
over 2 to 3 seconds, or (3) the spontaneous changes in 
ventricular volume that.occurred naturally while the 
fetal lamb was being monitored. The Prax-interval ratie 
was -plotted as a function of the EDD. Paired t*testing 
was carried out: to determine a p < 0.08 
being significant. 

Effects of isoproterenol. The Pus interval ratio ` was 
monitored during the steady state prior to an infusior. 
of isoproterenol and during the infusion. Isoprotere- 
nol,’0:0025 to 0.08 g/kg/min was infused for 5 to * 
20 minutes, and the P,,,,-interval ratio was sampled. 
Because tachycardia was induced by the higher doses 
of isoproterenol, the basic pacing interval, tp = 300 
msec, was always used. Paired t testing was, per- « 
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Fig. 3. The force-interval curves in the presence of isoproterenol, 10-®M; (solid symbols) are compared 
to.the curves obtained in the absence of isoproterenol (open symbols). The first-stage curves are circles, 


a the second-stage: curves are triangles; te 


= 3,000 msec, and for the second-stage experiments, 
= 300 msec. Inset: Comparison of the Fyz.-interval ratio (ti = 275 msec, t = 


2,500 msec) in the 


ae solution (C) to the ratio in 10-°M and 1077M isoproterenol for five fetal muscles, ‘gestational 


age 130 to 135 days. 


formed to determine significance, p < 0:05 being 


l significant. 


Rësults 


Isolated muscle. 

_ Effects of muscle length. The nacii respone was 
more stable for the trabeculae carneae than for the 
moderator muscle bundles. The response of the trabe- 
culae, usually, reached a steady-state within 1 hour to 

1% hours of being mounted in the tissue bath, whereas 
moderator muscles would demonstrate, occasionally, a 
10% to 20% hour-to-hour decrease in peak force. Since 
the coniplete two-stage experiment required 8 to 15 


minutes to complete, such a decline would significantly 


alter the shapes of the force-iriterval curves. In. ccn- 
trast,.the F.,4,-interval ratio (which was sampled every 
30 seconds) remained unaltered during these changes 
in force and Fras: Consequently, the results of the 
two-stage experiments were normalized by dividing 
Fmax Of the test contraction by Fmax of the previcus 
regular contraction. All of thése normalized values cari 
be termed a Fiaax-interval ratio; unless otherwise spec- 
ified, we used the term when a second-stage plateau 
was used to obtain the ratio. . 

The qualitative characteristics of the force-interval 


` 


relationship were the same at all muscle lengths. Fig. 1 
illustrates the normalized force-interval. curves ob- 
tained at two muscle lengths.from a moderator muscle 
bundle taken from the fetal lamb (136 days’ ee 
For the contraction at the shortest value of ti, Friax had 
its smallest value, i.e., the ratio of test to regular Fmax 
had its smallest value. Then as t, was increased, Emax 
rose monotonically to a plateau equal to Fmax of the 
previous regulär contraction—the normalized value 
reached 1. In the second-stage results, Fmax of the sec- 
ond test contraction had its smallest value with the 
shortest tg and rose monotonically toa plateau that was 
greater than Fmax of the previous regular contraction. 
Thus, the ratio exceeded 1, demonstrating postextra- 
systolic potentiation. The shorter the fixed value of t; 
for the second-stage experiment, the higher was the 
second-stage plateau, and thus the larger wał the Fmax- 
interval ratio, that is, the more preniature | the extrasys- 
tole, the greater was the _postextrasystolic potentiation. 
These general characteristics of the force-interval rela- 
tionship were present at all muscle lengths examined. 
A change in muscle length changed the magnitude 
of Fax but not the shapes of the first-stage and 
second-stage curves. Thus, both the qualitative and 
quantitative characteristics of the relationship were un- 
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Fig. 4. The effect of heart size on postextrasystolic potentiation (to = 300 msec, t, = 205 msec). The 
fetal lamb was at 138 days’ gestation, instrumented 16 days previously. A, Control state. B, The 
results of the same stimulus pattern in the same lamb on the same day after infusion of prewarmed 
Normosol into the left atrium. The tracing, from top to bottom, are the following: P, first derivative 
of pressure; AoP, aortic pressure; D, left ventricular | minor axis dimension; ECG, electrocardiogram. 


changed by a change in muscle length. This is seen in 
Fig. 1, in which the set of curves obtained at.one muscle 
length is superimposed on the set obtained at the other 
length, and is further demonstrated by the results of 
the abbreviated experiment (Methods) carried out at 
multiple muscle lengths (Fig. 2). No difference was 
found. in postextrasystolic potentiation ‘or the F naxt 
interval ratio over the range of muscle lengths tested. 
The quantitative characteristics of the force-interval re- 
lationship were independent of muscle length, that is, 
apart from a length-dependent scaling factor, the 
force-interval curves were the same at every muscle 
length. This was not true when peak force was used 
rather than Fmax because the time to peak force de- 
pended on muscle length (Fig. 2). 

Effect of isoproterenol. When the fetal muscle was ex- 
posed to isoproterenol, Fmax and F increased, and the 
quantitative features of the force-interval relationship 
changed. This was different from the response to a 
change in muscle length. Fig. 3 illustrates the results of 
a two-stage experiment obtained from a ‘trabeculae 
carneae, 132 days’ gestation, in the presence and ab- 
sence of isoproterénol. The slope of the initial portions 
of both the first-stage and second-stage curves was in- 
creased in the presence of ‘isoproterenol, ‘and the 
plateaus and the curves were brought closer together. 
There was a suggestion of a qualitative change in the 
second- -stage curve of this fetal lamb since the curve 
appeared to be biphasic; Emax increased up to t; = 
1,200 msec and then fell to a lower plateau with an 
increase in tẹ. A similar but much more prominent ef- 
fect of isoproterenol w was found in adult myocardium.” 


~ 


The effects of isoproterenol as described by the ab- 
breviated experiment are illustrated in the inset of Fig. 
3. In all five fetal muscles, the Fmawinterval ratio fell 
significantly, p < 0.001, with exposure to 1077M iso- 
proierenol, and this fall was increased further with ex- 
posure to 107°M. 

The results show that an alteration i in the inotropic 
state changes the force- interval relationship and does 
not simply scale it like a change of muscle length. 

Intact animal. 

Effect of volume. The effect of volume could not be 
evaluated over the complete range of values of t, and ty. 
This inability was due to the effect of these perturba- 
tions in pacing on Pie that ‘were separate from the 
forcé-interval relationship. When a two-stage experi- 
ment pacing protocol was performed, a wide variation 
in EDD resulted, since ventricular filling is dependent 
on t; and tg. Since Pina depends on ventricular filling 
(see below and Frank-Starling effect), only systoles with 
the same EDD could be compared. This limited the 
evaluation of the effect of yolume on the force-interval 
relationship to the plateau portion of the second-stage 
curves, where EDD of the test systole equaled EDD of 
the previous regular systole, and Pmax Of the previous 
regular systole. 

In Fig. 4, ventricular volume was changed by an in- 
fusion of prewarmed Normosol into the left atrium. 
There was postextrasystolic potentiation in Pmax and in 
the éxtent and rate of minor axis shortening at the two 
values of EDD in A and B of Fig. 4 (fetal lamb, 138 davs’ 
gestation instrumented 16 days previouslv). After the 
infusion, the systole at the regular rate demonstrated 
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Fig. 5. The effect of left ventricular end-diastolic dimensior. 
(EDD) on the Pmax-interval ratio (Pmax of the second test con- 
traction divided by Pmax of the previous regular contraction, 
both systoles with the same EDD). The ratios obtained at sev- 
eral EDDs for each pacing interval are compared for a fetal 
lamb instrumented at 132 days’ gestation. The symbols indi- 
cate the day of gestation, the basic pacing interval (to), and the 
timing of the fixed first test, interval (ti). 


an increase in Pmax (from 2,400 to 2,800 millimeters of 
mercury per second), the aortic peak systolic pressure 
(40 to 43 mm Hg), and the diastolic pressure (33 to 36 
mm Hg). The total amount that the minor axis dimen- 
sion shortened during systole also increased when the 
ventricular volume was increased, e.g., in this fetus at a 
larger volume the dimension shortened form 20.1 mm 
to 10.5 mm, whereas at a smaller volume it shortened 
from 15.5 mm to 9 mm (a shortening of 9.6 mm versus 
6.5 mm). An ejection phase index, the percent frac- 
tional shortening (the end-diastolic dimension minus 
the end-systolic dimension divided by the end-diastolic 
dimension),'? was greatest when EDD was largest. 

An increase in EDD had similar effects on the regu- 
lar and test systoles. In particular, the enhancement of 
-Pmax by an increase in volume was the same for every 
systole. Thus, the Prax-interval ratio was unchanged by 
the volume infusion. - 

Fig. 5 further illustrates this constancy of Paar- 
interval ratios with changes in EDD. Of course, the 
ratio depends strongly on the basic pacing rates (1/to) 
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and the test stimulus interval (t,)'® but when the same 
te and t, were used, the Pray-interval ratio was not sig- 
nificantly different at different values of EDD. Note 
the large range of values of EDD (13 mm to 18.5 mm) 
used to test for volume dependence of the force- 
interval relationship in this lamb. These results were 
true throughout the range of gestational ages evalu- 
ated. The data in Fig. 5, for example, were obtained 


from a fetal lamb at three different gestational ages. 


Effect of isoproterenol. Fig. 6 illustrates the results ‘of 
thé abbreviated experiment, obtained from a fetal lamb 
(139 days’ gestation instrumented 17 days previously), 
prior to (panel A) and during (panel B) an infusion of 
0.02 ug/kg/ min of isoproterenol. The infusion caused 
striking changes i in ventricular systolic characteristics at 
the basic pacing rate, in particular an increase in Pmax. 
The rates of ventricular ejection and diastolic filling 
were usually increased when isoproterenol was infused. 
At high doses of isoproterenol, peak arterial pressure 
usually increased by 4 to 8 mm Hg over control values, 
and EDD significantly increased (e.g., from 16 to 19 
mm), despite an enhancement of minor axis shorten- 
ing. However, the results in Fig. 6 were chosen to illus- 
trate the effects of isoproterenol because (in this animal 
and at this dose) the EDD was unchanged and the sys- 
tolic and diastolic arterial pressures changed by only a 
few millimeters of mercury. Consequently, the increase 
in Pmax and the rate of minor axis systolic shortening 


proterenol and not indirect effects of changes in ven- 
tricular volume or aortic pressure. However, the 
postextrasystolic potentiation in Pmax and the amount 
and rate of minor axis systolic shortening were abol- 
ished by isoproterenol. Indeed, there was postextra- 
systolic depression (i.e., the ratio was less than unity). 
This decrease in postextrasystolic potentiation—to the 
point of depression—induced by isoproterenol was 
found in all the fetal animals studied. In addition, this 
alteration in postextrasystolic potentiation induced by 
isoproterenol was not altered by an increase in EDD. 

Fig. 7 illustrates the effects of isoproterenol on the 
Prax-interval ratio of six fetal lambs. Note the promi- 
nent fall in the ratio in'the presence of isoproterenol. 
‘The effect of three different concentrations of isopro- 
terenol on the Prax-interval ratio for one lamb i is also 
shown in Fig. 7: the higher the infusion rate, * the lower 
was the Pmax- interval ratio. ` è 

In summary, these results, like those for the kolada 
muscle preparation, demonstrated that, the force- 
interval relationship and the effects of changing ven- 
tricular volume interact in a multiplicative or scaling 
way to alter Pmax, but that the force-interval relation- 
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Fig. 6. The effect of isoproterenol on the response to ar: extrasystole (te = 300 msec, tı = 210 msec) 
for a fetal lamb 139 days’ gestation instrumented 17 days previously. A, Control state. B, The 
response in the same lamb on the same day to an infusion of isoproterenol, 0.02 wg/kg/min. The 
tracings from top to bottom are the following: P, firstdetivative of pressure; D, left ventricular minor 
axis dimension; AoP, aortic pressure, LVP, jeft venticular pressure; ECG, electrocardiogram. 


ship and an alteration in the inotropic state (isopro- 
terenol) interact in a more complex manner. Thus, the 
Prax-interval ratio reveals changes in the inotropic 
state, regardless of the superimposed changes in 
` volume. : 


Comment 


Our previous evaluations of the dependence of con- 
tractility on the rate and pattern of contraction in both 
the developing and adult hearts demonstrated that the 
qualitative aspects of the relationship were unchanged 
over a broad developmental range, which extended in 
the sheep from 93 days’ gestation to adulthood.'* The 
curves were always monotonic, and there was: always 
postextrasystolic potentiation. Consequently, devel- 
opmental changes in the force-interval relationship, if 
they occurred, would be quantitative ones, such as the 
amount of postextrasystolic potentiation. As in the 
adult animal, quantitative characteristics of the force- 
interval relationship, e.g., postextrasystolic potentia- 
tion, depended on the basic rate, 1/to, and on the pre- 
maturity of the extrasystole (first test contraction), t: 
when ty was held constant and t; increased, postextra- 
systolic potentiation decreased; when t, was held con- 
stant and tọ decreased, postextrasystolic potentiation 
decreased!) 1; 13, 20 

It is clear that tọ and t; should be standardized if 
quantitativé results at different developmental ages are 
to be compared. Unfortunately, standardization has 
not been used in previous studies describing devel- 
opmental changes, e.g., the response to paired pacing 
was measured in one study by means of the shortest 
possible coupling interval,’ and in another by means of 


the interval that produced the greatest amount of 
petentiation."4 

The findings in these studies may not reflect devel- 
opmental changes in the force-interval relationship so 
much as developmental changes in the refractory pe- 
riod or the duration of the action potential. Certainly, 
in view of the dependency of potentiation on ty and t, 
these intervals must be the same if the extent of poten- 
tiation is to be compared from one age to another. 

Of course, standardization of the rate and pattern of 
stimulation would only be sufficient to characterize the 
developmental changes if, as we demonstrate in this 
study, the Fmax OF Pmax-interval ratio is independent of 
length or ventricular volume. Otherwise, the experi- 
menter would not know whether his results reflect a 
cevelopmental difference in postextrasystolic potenti- 
ation or merely a difference in ventricular volume. If 
the studies were carried out in the intact fetal animal, in 
which the daily increases in ventricular volume and the 
acute increase with birth cannot be controlled, the ef- 
fects of postextrasystolic potentiation and volume on 
the quantitative characteristics of the force-interval re- 
lationship would not have been separable. 

The present study describes how the pattern of 
stimulation and the muscle length interact to produce 
changes in contractility, e.g., Prax OF Fmax. In the iso- 
lated muscle experiments, changes in length altered 
the magnitude of contractility according to the 
Frank-Starling law of the heart (Fig. 2) but had no ef- 
fect on the force-interval ratio. In Fig. 1, the monotanic 
rising phases of both the first-stage and second-stage 
curves obtained at the two lengths were superimposed, 
and demonstrate that both the qualitative and quanti- 
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Fig. 7. The effect of isoproterenol on the Pmax-interval ratio is 
described for six fetal lambs. The solid circles above C were 
obtained in the control state, in the absence of isoproterenol; 
those in the presence of isoproterenol are above the J. The 
three lines leaving from the top circle indicate the responses 
of one lamb to three different doses of isoproterenol. The 
higher the infusion dose, the lower was the ratio. 


tative characteristics of the relationship are unaltered 
by a change in length. The constancy of the quantita- 
tive characteristics is also shown by the finding that the 
Fyax-interval ratio was the same at multiple muscle 
lengths (Fig, 2). 

Thus, in the isolated muscle preparation, the charac- 
teristics of the force-interval relationship were unaf- 
fected by a change in muscle length. But would this also 
hold true for the more complex preparation, the intact 
heart of the chronically instrumented fetal lamb in 
utero? In the intact animal, other descriptors of con- 
tractility do not lend themselves easily to describing 
only changes in inotropy. Pmax is not a satisfactory de- 
scriptor, because as Kirkpatrick and associates” 
showed and as this study confirmed, Pmax increased 
with an increase in end-diastolic dimension. Not only 
was Prax enhanced by an increaseed in end-diastolic 
dimension, but an ejection phase descriptor of con- 
tractility, percent fractional shortening, was greater at 

larger end-diastolic dimensions. These results demon- 
strate that, in the fetal lamb, the Frank-Starling rela- 
tionship is operational in the range of ventricular vol- 
umes for which we studied our fetal animals. These 
results are similar to those of Kirkpatrick and associ- 
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ates" and contrary to the conclusion by Heymann and 
Rudolph” that the Frank-Starling relationship is 
largely inoperative in the fetal lamb, Their demonstra- 
tion that stroke volume increased only a small amount 
with a large increase in atrial pressure does not prove 
this conclusion. Those findings must be coupled with 
the in vitro and in vivo muscle studies that demonstrate 
low compliance of fetal muscle.”* *4 Since the in vivo 
ventricular volume loading experiments of Heymann 
and Rudolph were not performed so that the ventricu- 
lar volume could be monitored, there might have been 
only small changes in end-diastolic volume with the 
large changes in end-diastolic pressure. When the vol- 
ume dependence of the fetal lamb was evaluated by 


. Kirkpatrick and associates”! during the monitoring 


of left ventricular end-diastolic dimension in the 
chronically instrumented preparation, they noticed a 
constant and significant increase in stroke volume with 
an increase in end-diastolic dimension over a 
physiologic range of end-diastolic pressures. 

We attempted to study the effect on Pmax of the in- 
teraction of the force-interval relationship with volume 
over as large a range as possible, since the changes in 
ventricular volume that occur with birth are so large 
and so acute that they may change the Pyay-interval 
ratio. If this were so, then changes in Pmax in the peri- 
natal period might reflect changes produced by altera- 
tions in ventricular volume and inotropy that are ex- 
pressed by changes in the P,,ay-interval ratio in such an 
inextricable fashion that true changes in contractility 
would not be recognized. The range of EDD in which 
the P,ax-interval ratio was examined was so large (Fig. 
5) that it overlapped the range of EDD that occurs after 
birth, as previously described” and as we will illustrate 
in subsequent reports. These results, like those in the 
isolated muscle, demonstrate that the Pyax-interval 
ratio, a quantitative descriptor of the force-interval re- 
lationship, is unaltered by large increases in ventricular 
volume and the associated large increases in Pmax (Figs. 
4 and 5). 

The ability to separate the effects of the force- 


. interval relationship on Pmax and Fmax from those of 


length reassured us that the force-interval relationship 
could be used as a basis for an index of contractility. 
However, potentiation cf these values might.also have 
been unaltered by inotropic changes, which would have 
made the index relatively useless. The liketihood that 
the Pmax OF Fyax-interval ratio is altered by inotropic 
interventions is not only likely but may be of aid in 
distinguishing how various inotropic agents alter car- 
diac contractility from one developmental stage to an- 
other. For example, norepinephrine produces postex- 
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trasystolic depression in older puppies but enhances 
postextrasystolic potentiation in younger puppies.** To 
test for such dependency of the force-interval relation- 
ship, a positive inotropic agent, isoproterenol, was used 
to induce inotropic change in both the isolated prep- 
aration and the intact heart preparation. In both, the 
quantitative characteristics of the force-interval rela- 
tionship (e.g., the Fmax-interval or Pyax-interval ratio) 
changes in the same direction with exposure to isopro- 
terenol. In both, isoproterenol decreased the Pmax OF 
Fax-interval ratio. The higher the concentration of 
isoproterenol, the greater the decrease in these ratios. 
Although the changes in the intact animal in the pres- 
ence of isoproterenol were revealed when the aortic 
diastolic pressure and end-diastolic pressure remained 
unchanged, these changes were also unaffected by 
changes in EDD, as might be expected, and by in- 
creases of 3 to 10 mm Hg in aortic diastolic pressure. 
(The increase in EDD noted during the infusion of 
isoproterenol may have represented a decrease in pul- 
monary vascular resistance that resulted in an in- 
creased pulmonary venous return and a larger left ven- 
tricular volume.?’) , a 


Biophysics of developing heart. 11 53 


t 
l 


These responses to isoproterenol suggest. that the 
way n which 8 agonists alter contractility at different 
deve.opmental stages may provide insight into their 
made of action. Furthermore, the effect of disease, 
e.g.. congenital cardiovascular lesions, or perinatal 
stre.s on the force-interval relationship may be used to 
understand how contractility in the developing heart is 
altered acutely and chronically by pathologic processes. 
Thé potential use is suggested by previous studies on 
the force-interval relationship of children that showed 
quentitative and qualitative differences between nor- 
ma children and children with left ventricular hy- 


` pectrophy or failure.” 


Subsequent studies will utilize the force-interval re- 
latorship to describe how cardiac contractility is al- 
_tered during development over the last third of gesta- 
ticn and through the first few months of life and to 
describe and analyze acute changes in.contractility that 
occur after birth and compare these changes to other 
cerdiovascular characteristics in the intact lamb. 
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Midtrimester abortion induced by hyperosmolar urea 
and prostaglandin Foq in patients with previous 


cesarean section: Clinical course and potential for 


uterine rupture 


MILAGROS F. ATIENZA, M.D. 
RONALD T. BURKMAN, M.D. 
THEODORE M. KING, M.D., Pu.D. 
Baltimore, Maryland . 


Reviewed was the clinical course of 76 patients with a h sory of previous cesarean section from 
among 1,626 patients undergoing midtrimester abortion duced with intra-amniotic hyperosmolar 
urea and prostaglandin F22. The cesarean section grouf had long injection-abortion intervals, more 
frequently received additional oxytocin for augmentation and more frequently experienced 
incomplete abortion. Also, one patient experienced a uterne rupture, A review of the literature 
dealing with uterine rupture subsequent to induced midtimester abortion revealed that the typical 
patient was older and multiparous, had an injection-abo-ton interval of more than 24 hours, and had 
received intravenous oxytocin continuously for more then 12 hours. Although there has been no 
previous report of a uterine rupture with midtrimester aticrtion inpatients who have undergone a 
prior cesarean section, because of the present findings such patients require careful monitoring and 
the judicious use of oxytocic agents. (Am. J, OBSTET. Gr NECOL. 138: 55, 1980.) 


THE UTILIZATION of cesarean section for the man- 
agement of obstetric problems has shown a gradual 
increase in the United States over the past several 
years. The factors responsible for such increased use 
were reviewed recently.! Therefore, in many institu- 
tions, the frequency of cesarean section per number of 
live births approaches or even exceeds 20%. 

During the same period of time, although the per- 
centage of patients in the United States who requested 
midtrimester termination of pregnancy gradually de- 
clined to approximately 9% in 1977,’ the absolute 
number of patients presenting in the midtrimester dic 
not appreciably change during the past several years. 
Therefore, there will be a number of patients request- 
ing midtrimester termination who have undergone a 
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prior cesarean section. This article describes the expe- 
rience at the Fertility Control Center of The Johns 
Hopkins Hospital with the management of such pa- 
tients, and also presents a case report of uterine rup- 
ture after midtrimester amnioinfusion in a patient who 
had previously undergone a cesarean section. 


Material and methods 


Midtrimester terminations of pregnancy in the Fer- 
tility Control Center have been carried out on patients 
presenting between 16 and 22 weeks from the first day 
of the last menstrual period. Most of the patients in the 
Center have been managed by the intra-amniotic injec- 
tion of hyperosmolar urea, augmenied with either 
intra-amniotic prostaglandin Foa (PGFza) or irntrave- 
nous oxytocin, or both. For the purpose of this review, 
only cases were included in which intra-amniotic PGFoq 
was used initially for augmentation in dosés of 1C and 5 
milligrams, since such cases represented over 70% of 
the midtrimeéster amnioinfusions completed between 
October, 1972, and June, 1979. 

‘ Detailed methodology with regard to the use of hy- 
perosmolar urea for midtrimester abortion has been 
the subject of previous reports.*-* After removal of ap- 
proximately 200 milliliters of fluid at amniocentesis, 
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Table I. Injection-abortion intervals* 







Injection-abortion 
interval (hr) 


Urea + PGFoq (10 mg), no 
laminaria tent 
No prior cesarean section 


Para'0 : 624 15.9 2-60 
Para ] or more 425 18.8 1-47 


Previous cesarean section 34 17.2 3-40 
Urea + PGFeq (5 mg), no : 7 i 
laminaria tent 
No prior cesarean section ' 
Para 0 213 17.0 6-45 


Para 1 or more 107 14.7 3-46 
Previous cesarean section ` 26 23.4 8-40 


Urea + PGFza (5 mg), one 
laminaria tent 3 
No prior cesarean section 


Para 0 ' ; 160 12.7 4-46 
Para 1 or more 21 14.4 4-45 
Previous cesarean section 16 15.1 2-38 


*From intra-amniotic injection of medication to abortion 
of the fetus. 


Table II. Injection-abortion intervals* greater pan 
24 hours 








Patients with — 
injection-abortion 
intervals greater 
` than 24 hr 


Urea + PGFza (10 mg), no 

laminaria tent 

No prior cesarean section 1,049 135 - 12.9 

Previous cesarean section ` 34 12 35.3 
Urea +. PGFza (5 mg), no 

laminaria tent © ` 

No. prior cesarean section 320 48 15.0 

Previous cesarean section 26 14 53.8 
Urea + PGFoq (5 mg), One ' 

laminaria tent . 

No prior cesarean section 181 13 7.2 

Previous Cesarean section 16 6 37.5 





*From intra- amniotic ‘injection of medication to abortion 
of the fetus. 


135 ml ofa 59.7% solution of urea is slowly infused via 
gravity. Immediately after the infusion of urea, PGFza 
in a dose of either 10-or 5 mg is injected ‘intra- 
amniotically. The lower dose of PGFoa is used because 
research efforts have defined it as the minimally effec- 
tive dose which still maintains an injection-abortion in- 
terval consistently less than 24 hours. In ‘addition, re- 
cent efforts to reduce the frequency of cervical i injury 
have led to the intracervical placement of one or more 
laminaria tents’ for 4 to 6 hours prior to infusion of 
urea. . Only patients in. whom one laminaria tert was 


September 1, 1980 
Am. J. Obstet. Gynecol. 


placed are included in this review, since there were 
insufficient numbers of patients with more than one 
laminaria tent to be useful for analyses. Intravenous 
oxytocin at a rate of 332 mU per minute is also em- 
ployed for three indications: failure to abort within 24 
hours after'infusion of urea when there is no evidence 
of labor;, absence of labor 4 hours after rupture of 
membranes; and management of incomplete abortion. 

In the Fertility- Control Center, failed abortion is 
defined as the requirement for vaginal evacuation of 
the products of conception at 48 hours, or sooner in 
instances of suspected chorioamnionitis or significant 
hemorrhage. Incomplete abortion is defined as failure 
to pass all or part of the placenta within 2 hours after 
abortion of the fetus. Such patients are managed by 
ring forceps curettage with intravenous analgesia of 
meperidine and diazepam. 

For the purpose of this review, patients with a history 
of prior cesarean section who underwent amnioinfu- 
sior of urea, augmented with either 10 or’5 mg of 
PGFza, were. compared with the general group of pa- 
tients‘ at -the Fertility Control Center in whom this 
methodology was employed. Factors examined in- 
cluded clinical characteristics of the patients, outcome, 
injection- -abortion intervals, requirements for oxytocin, 
and complications. When appropriate, the means and 
standard errors of the means were calculated, and 
these datą were analyzed by an.F test and Student's t 
test in order to determine statistical significance. 


Results 


There were 1,083 patients who underwent infusion 
of hyperosmolar ` urea and PGF (10 mg) without the 
use ‘of laminaria tents, 346 patients: who received urea 
and PGFoq (5 mg) without the use ‘of laminaria tents, 
and 197 patients who received urea and PGFaq (5 mg) 
plus the intracervical insertion of one laminaria tent 
before the i injection. The frequencies of prior cesarean 
section among patients in the three groups were, re- 
spectively, 3.1%, 7.5%, and 8.1%. 

A review of the clinical characteristics of the various 
study groups showed some differences. The average 
age of patients presenting to the Fertility Control Cen- 
ter for the urea method of abortion was 20.5 years, 
whereas patients with a previous history of cesarean 
section were about 2 years older. All patients with a 
history of prior cesarean section had been delivered of 
a fetus beyond 24 weeks’ gestation. In contrast, be- 
tween 42 and 46% of all Fertility Control Center pa- 
tients in the groups studied were para 0 at presentation 
for abortion. The mean duration of gestation at the 
time of injection ranged between 19 and 20 weeks from 
the first day of the last menstrual period, and an aver- 
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Table III. Outcome 


Induced abortion in patients with previous cesarean section 57 


Complete aborticn Incomplete abortion ` 


% No. 





Urea x PGFoq (10 mg), no 

laminaria tent - 

No prior cesarean section 1,049 551 

Previous cesarean section 34 ? 15 
Urea + PGFs (5 mg), no 

laminaria tent n 

No prior cesarean section 320 208 

Previous cesarean section 26 1] 
Urea + PGFoe (5 mg), one 

laminaria tent 

No prior cesarean section 18] 130 

Previous cesarean section 16 10 


52.5 482 46.0 16 1.5 
44,1 18 47.0 1l 2.9 
£5.0 110 34.4 2 0.6 
42.4 14 53.8 1 8 
71.6 49 27.1 2 1.1 

2.5 6 37.5 0 — 





age of between 195 and 210 ml of amniotiz fluid was 
removed at the time of amnioçentesis. No important 
differences were discernible between the various groups 
studied and prior cesarean section patients versus 
other patients for these two characteristics. 

Table I lists the injection-abortion intervals for the 
various groups in the review. As shown, the’ injection- 
abortion intervals of patients with a history of a previ- 
ous cesarean section were consistently longer than 
those of any of the other groups of patients. The dif- 
ference between patients who were para 1 or more and 
those. with prior cesarean section in the group given 
urea plus PGF:q (5. mg) with no laminaria tent’ was 
statistically significant (p < 0. 05), but similar compari- 
sons in the other groups were not significant. In addi- 
tion, the preinjection use of a laminaria tent appeared 
to have only a modest effect in reducing the mean 
injection-abortion interval of patients who had previ- 
ously had a cesarean section. ` 

Table II compares the injection-abortion intervals 
exceeding 24 hours among the various study groups. 
As demonstrated in the table, patients with a history of 
prior cesarean séction had 4 high proportion of 
injection- abortion intervals that exceeded 24 hours. 
Therefore, such patients also had a greater require- 
ment: for additional augmentation with oxytocin ac- 
cording to the protocol: followed in the Fertility Contro! 
Center. An examination of the groups given urea plus 
PGF;a (10 mg) and urea plus PGFoo (5 mg) with no 
laminaria,tent showed that the percentages of patients 
without a previous cesarean section not receiving oxy 
tocin during their hospital admission were 32.1 and 
29.3, respectively. In contrast, only 20.6% and 11.9% 
of the patients with a history of previous ‘cesarean sec- 
tion in each of those same groups did not receive ox7- 
tocin during the course of their hospital admission. 

Table IIT details the clinical outcome in the varions 
study groups. ‘Although few differences were noted .n 


the groups of patients given urea plus PGF gq (10 mg), 
tne rate of incomplete abortion for patients with previ- 
ous cesarean section was consistently higher in the 
groups of patients given urea plus PGF, (5 mg) re- 
gardless of whether a laminaria tent was employed. 

Ina comparison of the complications encountered by 
patients with previous cesarean section versus other 
patients in the study groups, no significant differences 
were discernible among the groups in rates of hemor- 
rhage, infection, ceryical laceration, and gastrointesti- 
nal problems. These complications have been pre- 
sented and discussed in detail previously. 3-5 However, 
one patient with a history of a previous cesarean section 
in the group given urea plus PGFig (5 mg) without a 
laminaria tent experienced a uterine rupture. Her clin- 
ical course is summarized below. 


Case report 

This 32-year-old patient, para 5, presented for ter- 
mination of pregnancy at 18 weeks from the first day of 
her last menstrual period. Her obstetric history was 
significant in that, after four spontaneous vaginal 
deliveries, her last delivery (12 years ago) had been 
effected by cesarean section because of premature rup- 
ture of the membranes.. - Preoperative physical exami- 
nation and laboratory studies ‘gave findings that were 
within normal limits, except for an Pnargement of the 
uterus to 18 weeks in size. 

Clinical course. An intra-amniotic injection ef 135 
ml of 59.7% urea and 5 mg of PGFie was completed 
without incident on the day of hospital ‘admission. 
After 24 hours of regular uterine contractions, the 
cervix was partially effaced and dilated 2 cm. Infusion 
of oxytocin at 332 milliunits per minute was started, 
but the cervix remained unchanged at 31 hours after 
intra-amniotic injection. At'37 hours, the patient com- 
plained. of generalized myalgia associated with increas- 
ing pain in the left lower quadrant of the abdomen. 
The vital signs revealed a temperature of 100.2° F, 
blood pressure of 118/80 mm Hg, and a pulse rate of 
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132 beats per minute. Examination of the abdomen 
demonstrated diffuse tenderness and guarding in both 
the right and-left lower quadrants, with exquisite pain 
elicited by palpation of the left flank. Pelyic examina- 
tion disclosed a brownish discharge emerging from the 
cervix, which was high in the vagina and displaced to 
the right. Bimanual examination confirmed the exis- 
tence of tenderness and guarding in both lower abdom- 
inal quadrants, and deviation of the uterine fundus 
toward the right lower abdomen: an ‘ill-defined mass 
filled the left lower quadrant. The clinical impression 
was that of uterine rupture with intra-abdominal ex- 
pulsion of the products of gestation, and an associated 
hematoma of the left pelvic wall. 

Exploratory laparotomy revealed that the left broad 
ligament was displaced by a large hematoma of approx- 
imately 1,500 ml. A uterine laceration about 5 cm in 
length was located at the left lateral aspect of the previ- 
ous transverse uterine cesarean section scar, and the 
laceration extended into the left broad ligament. The 
placenta and fetus were protruding from the laceration 
into the left posterior pelvis. A supracervical hysterec- 
tomy was completed, along with excision of the left 
fallopian tube and ovary and drainage of the hema- 
toma. About 2,000 ml of blood was lost during the 
operation, and hemestasis was achieved with difficulty, 
so that the patient required seven units of whole blood 
and two units of fresh frozen plasma. 

The postoperative course of the patient was compli- 
cated by the need for two additional units of blood, 
persistent ileus that required treatment with a long in- 
testinal tube, and fever. However, she was discharged 
from the hospital on the seventeenth postoperative day 
in good condition. 


Comment 


There are some interesting facets to this review of 
patients with a history of previous cesarean section who 
presented to the Fertility Control Center for sub- 
sequent midtrimester termination of pregnancy via 
intra-amniotic instillation of hyperosmolar urea. The 
frequency of previous cesarean section as a pre-existing 
medical condition appears to parallel the increasing use 
of cesarean section in obstetric practice. Therefore, one 
might predict that, unless the requirement for second- 
trimester abortion procedures declines, those who 
provide abortions will see an increasing number of pa- 
tients who present with this condition. The review also 
indicated that patients with a history of previous cesar- 
ean section had long injection-abortion intervals, more 
frequently received additional oxytocin for augmenta- 
tion of labor, and more frequently experienced in- 
complete abortion. In addition, the pre-injection use of 
a laminaria tent did not markedly improve matters, 
although injection-abortion intervals were shortened 
somewhat. Therefore, such patients may be at in- 
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creased risk for uterine rupture unless the use of 
oxytocic drugs is judiciously monitored. Similarly, be- 
cause of this potential risk of uterine rupture, the at- 
tempt to shorten the injection-abortion interval to less 
than 24 hours consistently with the use of oxytocic 
drugs in high doses may be inappropriate for the man- 
agement of such patients. Unfortunately, because of 
the numbers involved, we cannot determine whether 
the described case of uterine rupture in a patient with a 
previous cesarean section represents an unusually high 
incidence of this complication. 

Six cases of uterine rupture associated with induced 
midtrimester abortions have been reported previously, 
but none of the patients had undergone any previous 
uterine operation.®® The abortifacients employed in- 
cluded intra-amniotic hypertonic saline, PGF,a, and, in 
one instance, 40% urea. In two of the reported cases, 
death occurred as a result of a delay in diagnosis before 
the required definitive operation was carried out. All 
reported cases were unaborted for 24 or more hours 
after intra-amniotic injection; and in all, large quan- 
tities of oxytocin were given continuously for. more 
than 12 hours. Three of the six patients were over 30 
years of age, and all were multiparous, para 2 or 
greater. 

The patient reported on here had many of the 
characteristics of patients who experience uterine rup- 
ture associated with induced midtrimester abortion. 
These characteristics included age, multiparity, pro- 
longed injection-abortion interval, and continuous use 
of intravenous oxytocin for more than 12 hours. In 
addition, this patient had a history of prior delivery of 
an infant by cesarean section (12 years earlier). 

In regard to the location of the uterine laceration, in 
the previous case reports, five of the six uterine rup- 
cures involved ‘the lower uterine segment. These lacer- 
ations were usually vertical, not uncommonly in the 
lateral aspect of the uterus, and were associated with 
the development of hematomas of the broad ligaments, 
with expulsion of the products of gestation either into 
the peritoneal cavity or into the retroperitoneal space. 
In patients with a history of prior uterine operations, 
one would anticipate rupture of the uterine scar, as was 
observed in the current case. 

The symptomatology of patients with uterine rup- 
ture in this situation includes increased or constant 
pelvic and abdominal pain and tenderness in the 
flanks, particularly with an associated ascending retro- 
peritoneal dissection of an enlarging pelvic hematoma. 
Tae commonly observed clinical signs include guard- 
ing, rebound tenderness, suggestion of more than one 
pelvic mass, and tachycardia. Delay in recognizing the 
significance of these findings can result in a catas- 
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trophic outcome. The prompt recognition of the signs 
and symptoms of uterine rupture in the currently re- 
ported case allowed definitive surgical therapy prior to 
shock. l 

At this point, the proper approach to termination of 
a midtrimester pregnancy in patients who have had 
previous cesarean sections or prior uterine operations 
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The uterine and umbilical blood flow response to uteroplacental insufficiency, producec by 
microsphere embolization of the uteroplacental circulation, was examined by means of 
electromagnetic flow transducers in 12 pregnant ewes. No acute changes were observed in either 
circulation immediately after embolization of the uterine vasculature. Significant morphometric fetal 
growth retardation, in terms of weight, length, and ponderal index, was not associated with early 
changes in fetal pH, Poz, or Pco,. However, the incremental increases. in both flows that were 
observed in control animals did not occur either during or after embolization because of an increase 
in vascular resistance. During and after embolization the incremental increase in uterine blood flow 
was blunted or decreased in most, but not all, animals. A rapid, progressive, and persistent 
decrease in umbilical flow occurred in the growth-retarded group. The significance of these findings 
relative to intrauterine growth is discussed. (AM. J. OBSTET. GYNECOL. 138:60, 1980.) 


IN THE PREGNANT ewe, the rate of uterine and umbil- 
ical blood flow progressively increases with advancing 
gestation and fetal growth." ? Both follow a circadian 
pattern and are reciprocally related to one another 
over a 24-hour interval.” However, in chronically 
instrumented ewes, acute reduction in the rate of uter- 
ine flow produces either no change*® or a slight de- 
crease® 8 in the rate of umbilical blood flow. 

Although the effects of a chronic reduction in uter- 
ine perfusion on fetal growth are well documented, its 
effect on the rate of umbilical blood flow has been re- 
ported only by Creasy and associates.® Using a mi- 
crosphere technique, they observed a reduction in both 
the absolute and relative rate of umbilical how at term 
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after embolization of the uterine circulation earlier in 
gestation. This was not associated with a change in fetal 
arterial pressure, which suggests that the observed re- 
distribution of cardiac output was related to a change 
in either umbilical or systemic vascular resistance, or 
both. . 

The present series of experiments was designed to 
sequentially examine the umbilical and uterine circula- 
tory response before, during, and after a period in 
which the uterine circulation was repetitively em- 
kolized, in order to determine the time course and 
etiology of the flow response. 


Material and methods 


Animal preparation. Fifteen dated ewes with sin- 
gleton pregnancies were surgically prepared between, 
110 and 120 days of gestation. Under a combination 
of spinal and pentobarbital anesthesig, precalibrated 
Dienco electromagnetic flow transducers were placed, 
by a retroperitoneal approach, on the mairfuterine ar- 
tery that supplied the pregnant horn and'on the com- 
mon umbilical artery. The uterine flow transducer was 
positioned just distal to the posterior pelvic branch of 
the internal iliac artery and proximal to the dorsal uter- 
ine branch of the main uterine artery. The umbilical 


0002-9378/80/ 170060+08$00.80/0 © 1980 The C. V. Mosby Co. 


Volume 138 
Number 1 


transducer was placed on the common umbilical artery, 
as originally described by Berman and associates," 
after ligation of the one anterior and two posterior 
pelvic branches. Via an arcuate branch, a polyvinyl 
catheter was advanced in a retrograde fashion until its 
tip lay in the main uterine artery proximal to the dorsal 
branch and distal to the uterine artery flow transducer. 
Additional catheters were placed in the fetal and ma- 
ternal descending aortas via the femoral artery, the 
common umbilical vein by transabdominal puncture," 
the main uterine vein of the pregnant horn via a tribu- 
tary, the amniotic fluid, and maternal inferior vena 
cava. Solder-ball electrodes were placed extradurally 
over the right temporoparietal area of the fetal cere- 
bral cortex via burr holes. All catheters and leads 
were brought to the maternal flank, where they were 
transfixed to the skin or stored in a flexible pouch. 
Intraoperatively, 1 gram of ampicillin was placed in the 
amniotic fluid and maternal peritoneal cavity. No pre- 
operative or postoperative antibiotics were used. 

Experimental plan. The animals were initially di- 
vided into a control (N = 5) and an embolization group 
(N = 10), With the animals standing quietly in an ex- 
perimental cart, daily measurements of vascular pres- 
sures and flows were obtained over at least a 90-minute 
interval between 7 and 11 a.M. Mean daily flow rates 
and pressures were calculated as the average of the 
means of 6-minute sequential intervals of the record. 
Both maternal and fetal pH, Poz, and Pco, were moni- 
tored daily. 

Beginning on the fourth postoperative day, control 
measurements were obtained in both groups for 4 or 5 
days in order to establish baseline pre-embolization 
values. Then, in the embolization group, the uterine 
circulation was embolized with two million 15-micron 


microspheres at least every other day over an interval: 


of 4to 11 days. The decision to stop embolization of the 
uterine circulation was arbitrary in the initial five ani- 
mals because we could not attain in our preparation the 
endpoints established by others.'* In the remainder of 
the animals, embolization was discontinued when um- 
bilical flow had reached the level observec. on the 
fourth postoperative day. The postembolizaticn period 
of observation ranged from 4 to 13 days and was ter- 
minated gither by premature labor or elective delivery 
between 139 and 142 days’ gestation. 

At the time of delivery by cesarean section, the 
placement of flow transducers and catheters was con- 
firmed, the How transducer calibrations were con- 
firmed, and fetal weight and crown-rump length were 
obtained. With the use of weight for gestational age, 
ponderal index, visual soft tissue wasting, and amount 
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Table I. Morphometric parameters 


Gestational Birth 





age (days) 


Term lambs 137-142 
Group I (N = 4) 139.3 
Group II (N = 3) 139.2 
Group HI (N = 3) 138.3 

Premature lambs 130-135 
Group I (N = 1) 131 2.86 43.5 
Group IHI (N = 4) 131.6 1.89 (0.08) 39.5 (0.3) 


weight (kg) 


3.68 (0.42) 46.0 (0.4) 
3.76 (0.11) 46.0 (0.6) 
2.46 (0.15)* 43.5 (0.9)* 


‘Values are expressed as mean. Those in parentheses are the 
standard error of the mean. 


*Indicates significance at the 0.05 level. 


oz amniotic and allantoic fluid as indices of intrauterine 
g-owth retardation, three of the ten fetuses in the em- 
bolization group showed no evidence of growth retar- 
dation at term. Therefore, for purposes of analysis, we 
divided the embolization group into a normally grown 
(N = 3) and an intrauterine-growth-retarded group 
(N = 7). Thus, we obtained longitudinal data on three 
groups of animals: the controls (Group J), the embolized 
with normally grown fetuses (Group II), and the em- 
kolized with growth-retarded fetuses (Group III). 

Methodology. Arterial, venous, and amniotic fluid 
pressures were measured by means of Statham P23 
strain gauge transducers coupled to a Beckman RM 
eight-channel recorder. Maternal zero reference was 
set at 6 centimeters above the sternum, and amniotic 
fluid pressure was used as the fetal zero reference. The 
uterine and umbilical arteriovenous pressure gradients 
were measured as the difference between maternal or 
fetal aortic and uterine.or umbilical venous pressure. A 
Radiometer micro blood gas analyzer, calibrated at 
38.5° C, was used for determination of Po., and Pco,. 

Dienco electromagnetic flowmeters coupled to the 
3ame recorder were used for all flow measurements. 
Prior to each implantation, the flow transducers were 
acutely calibrated on the carotid artery of an intact 
animal by means of a graduated cylinder and stop- 
watch over a flow range from 100 to 600 milliliters per 
minute. At the time of delivery, the uterine flow trans- 
ducer calibration was verified in situ by a similar tech- 
nique. Although only. the relationship between flow 
zero and electrical zero was verified in situ for the um- 
bilical ow transducer, its calibration was verified im- 
mediately after removal on the maternal carotid artery. 
In no instance was a discrepancy of more than 5% be- 
tween pre-implantation and postimplantation calibra- 
tior values obtained, and the flowmeter output was lin- 
ear within the range of measurement. 

For purposes of statistical analysis, the data were 
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Table II. Fetal effects of uterine embolization 










Pre-embolization During embolization Postembolization 
Group? | GroupH | Group lil GroupII | Group IH Group II 






Group IHI 


pH 7.41 7.41 7.43 7.41 7.39 7.41 7,40 7.40 7.41 

: (0.01) (0.01) (0.02) (0.01) (0.01) (0.01) (9.01) (0.01) _ (0.02) 

Po, 22.3 20.0 21.5 22.9 20.0 21.7 > 21.9 20.7 18.9* 
(1.9) (1.3) (0.5) (2.0) (1.7) (0.7% (1.7) (0.9) (1.1) 
Pco, 39.4 39.0 37.9 ‘38.2 40.3 38.0 38.8 40.0 ` 40.4 
: (0.9) (1.5) (1.8) (1.0) (0.9) (1.3) (1.3) (1.2) (2.1) 
Arterial pressure 47.8 52.0 46.3 47.2 52.3 47.1 47.8 55.0 50.0 
(mm Hg) ; (2.2) (3.0) (1.8) (2.4) (2.8) (1.5) (2.9) (2.6) (1.4) 
Umbilical pressure 42.0 44.7 39.6 39.4 45.0 39.8 41.6: 47.2 42.5 
gradient (mm Hg) (1.9) (3.3) (1.2) (hl) -© (2.1) (1.1) (2.1) (2.3) (1.6) 








Values are expressed as group mean. Those in parentheses are the standard error of the mean. 
* Indicates significance at the 0.05 level. 


_ Table III. Effect of uterine embolization on umbilical blood flow—Mean daily incremental changes in the 
absolute rate of umbilical blood flow (flow slope) i 


Pre-embolization During embolization Postembotization 


Flow slope ‘ Flow slope Flow slope 
(ml min day7') Variance (ml min— day~') Variance (ml mnin—! day~') 















Variance 


Group I 24.7 14.1 24.4 16.3 24.1 13.6 
(3.5) (3.1) (3.9) (4.2) (3.1) (3.8) 
Group II 34.3 166.7 —4.7*} . 383.0 2.34 672.7 
(7.4) (67.8) (9.7) (152.6) (4.6) (138.7) 
Group HI 35.2 28.1 — 12.38 22.8 —14.2*§ 27.0 
(7.3) (8.0) (5.4) (9.3) ` (2.0) (9.8) 


Values are expressed as group mean and mean group variances for each study interval. Values in parentheses are standard error 
of the mean. 


*Indicates within-group longitudinal significance at the 0.091 level. 

{Indicates a significant difference from Group 1 in the same study interval at the 0.05 level. 
Indicates a significant difference from Group I in the same study interval at the 0.01 level. 
§ Indicates a significant difference from Group I in the same study interval at the 0.001 level. 
[Indicates within-group longitudinal significance at the 0.01 level. 


grouped into three time intervals (pre-embolization, analysis and is expressed as the change in absolute flow 
during embolization, and postembolization) in each of rate (ml min™!) per day, which is the slope of the re- 
the three groups. The repeated measures test with gression line calculated from the data. 
-analysis of variance and the paired t test were used to 

detect significant changes over time within groups, and Results 

analysis of variance and the Scheffe test were used for The morphometric data obtained at the time of sac- 
intergroup comparisons within the same time interval. rifice is presented in Table I. The 10 term animals 
A p value of less than 0.05 was used to reject the null either entered spontaneous labor between 137 and 139 
hypothesis. days’ gestation (N = 4) or were sacrificed prior to the 

Vascular resistance was calculated as the quotient of onset of labor between 139 and 142 days’ gestation 

the pressure gradient and absolute flow rate and ex- (N = 6). Five animals experienced the spentaneous 
pressed in mm Hg ml™! min7!. Umbilical blood flow onset of labor between 130 and 135 days’ gestation and 
per unit weight of fetal tissue was calculated as the were classified as premature. ° 

quotient of the mean absolute flow rate obtained over Seven of the 10 embolized animals were delivered of 
the 3-day interval prior to sacrifice and the fetal weight fetuses with clear evidence of intrauterine growth re- 
at delivery. The average rate of change in absolute flow tardation (Group III). Within this group, the term 
rate through the umbilical circulation and main uterine _- fetuses were significantly lighter and shorter than those 


artery was calculated by means of linear regression of the nonembolized controls, and the premature 
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Fig. 1. Ewe No, 268. The flow response to embolization Sf the uterine circulation as measured in the 
main uterine artery that supplied the pregnant horn ard in the common umbilical artery of the fetus. 
The fetus was growth retarded at delivery. Each point represents the mean and standard deviation of 
a 90-minute recording interval. The superimposed broken lines are the regression lines calculated 


for each period of observation. 


fetuses were small for gestational age. All had ponderal 
indices or 

( Weight (gm) x 100 ) 

Crown-rump length (cm)*/ 

significantly lower than those obtained in the controls, 
indicating a more pronounced retardation of soft tissue 
than axial growth. The fetuses of the three animals 
comprising Group II were indistinguishable from the 
controls. 

‘The fetal pH, Pog, Pcosg, and pressure measurements 
are presented in Table II by study period and group. 
The observed rate of change in umbilical blood flow is 
presented in a similar fashion in Table III, and the 
calculated changes in umbilical vascular resistance ap- 
pear in Table IV. , 

During the pre-embolization period of study no sig- 


nificant differences were present between the three . 


groups in fetal arterial pressure, pH, Poz, Pccs, umbili- 
cal pressure gradient, or umbilical vascular resistance. 
Although no significant differences were present be- 
tween groups in the daily incremental changes in the 
rate of umbilical blood flow, a good deal of variability 
was observed between the individual animals (range, 11 
to 74 ml min`'day™'). However, the individual values 
were normally distributed about a mean daily incre- 
mental increase of 32 +4 ml min“'day~' and were 
quite constant from day to day for an individual ani- 


Table IV. Effect of uterine embolization on umbilical 
vascular resistance 


Pre- During 
embolization | embolization | Postembolization 


Group I 0.071 0.058* 0.054* 
(0.005) (0.004) (0.002) 
Group I 0.074 0.079 0.088 + 
(0.015) (0.017) (0,008) 

Group III 0.097 0.1084 0.130*§ 
(0.013) (0.011) (0.011) 


Values are expressed as the mean group vascular resistance 
for each study interval in units of mg Hg ml“? min. Values in 
parentheses are standard error of the mean. 


*Indicates within-group longitudinal significance at the 
0.05 level. 


*Indicates a significant difference from Group I in the same 
study interval at the 0.05 level. 


=Indicates a significant difference from Group I in the same 
study interval at the 0.01 level. 


3 Indicates a significant difference from Group I in the same 
study interval at the 0.001 level. : 


mal. The individual consistency in the rate of change in 
umbilical blood flow over time was striking and is illus- 
trated by the regression lines superimposed on the data 
in Figs. 1 and 2. In only three animals was significant 
daily fluctuation observed. In the remainder, the corre- 
lation coefficients of the regression lines were 0.850 or 
greater, and the variances were low, as shown by the 
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Fig. 2. Ewe No. 208. Data similar to those -n Fig. 1, from another animal i in Group ILI. Note the 
difference i in the uterine flow response to embolization. z 


mean variances for Gr oup I and III in Table II. 

The acute effect of i injecting microspheres into the 
uterine circulation was evaluated on twenty-five occa- 
sions in the embolized animals. Flow, pressure, ard 
blood gas measurements were obtained before, during, 
and for 30 minutes after embolization. No consistent 
acute changes in any parameter were observed. In ro 


instance did flow or resistance change more than +5% 


in either circulation. 

During the embolization period, repetitive emboli- 
zation did not significantly alter fetal pH, Pos, or Pca, 
in Groups II and III when compared with either the 
control animals or the within- -group pre-embolization 
values. Likewise, there was no significant within-groud 
or between-group change in either fetal arterial pres- 
sure or the- PERIE gradient across the umbilical circu- 
lation. a 

~ Over this time interval, in the control animals, umbil- 
ical blood flow continued to increase daily at a rate 
comparable to that observed in the _pre-embolization 
period. Again, considerable interanimal variability was 
present, but the value for each individual animal was 
quite constant ‘and virtually the ‘same as the pre- 
embolization value. In each of the five animals, the cor- 
relation coefficient remained dbove 0.850, which is 
reflected by the low mean.group variance (Table HI). 
Concurrently, there was a significant decrease in umbil- 
ical vascular resistance when compared to, the within- 
group pre- embolization valties als IV). 


In the embolized animals, repetitive embolization 
was associated with an abrupt, significant alteration in 
the rate of change -of umbilical blood flow. This is 
shown graphically for two ‘of the animals from Group 
III in Figs. 1 and 2. In the three animals of Group II,a 
mean daily decremental change in umbilical blood flow 
of 4.7 ml. min-!day~! was observed throughout the pe- 
riod of embolization. This’ was significantly Mrt 
from both'the mean daily increase of 24.4 ml min” 
day™' that occurred in the control animals and the 
within-group’ pre- -embolization value. However, con- 
siderable day-to-day fluctuation in the rate of umbilical 
blood flow was seen in’ each of these animals. As a re- 
sult,. the correlation coefficients were less than 0.650, 
and the mean group variance was high. In the seven 
animals of Group III, umbilical blood flow decreased at 
ari average rate of 12.3 ml min7'day~! throughout the 
embolization period. Again; this was significant when 
compared to either that in the control animals or to the 
within-group pre-embolization’ value but was not sig- 
nificantly different from that in the animals of Group 
I. Interanimal variability was maintained byt, in con- 
trast to the animals in Group II, the dally decremental 
change was quite constant from day to day for any 
individual ‘animal. As a result, the correlation co- 
efficients, remained high and the mean group variance 
low. ee a 
`The significant decrease in umbilical vascular resis- 
tance observed in the ‘control animals did not occur 


— 
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during the period of embolization in either Group I] or 
Group III. In both, the slight increases which occurred 
did not attain significance when compared to the pre- 
embolization values, but the mean value in Greup HI 
was significantly higher than that concurrently ob- 
tained in the control group. 

During the postembolization period of study, there 
were no significant differences between the three 
groups in either fetal pH or Pco,. In Group IH; the 
decrease in fetal Pog was significant in comparison to 
the within-group pre-embolization and embclization 
values and approached significance when compared.to 
the control values, There were no significant withiri- 
group or between-group alterations in either fetal ai- 
terial pressure or the pressure gradient across the uri- 
bilical circulation. 

In the control animals, ambue blood flow‘ con- 
tinued to increase at a rate comparable to that observed 
during the pre-embolization and embolization periods. 
Again, the day-to-day incremental i iricrease in flow was 
quite constant for any individual animal, with high cor- 
relation coefficients and a low group mean. variance. 


Umbilical vascular resistance remained low. In the . 


three animals of Group II, the day-to-day fluctuation in 
the rate of umbilical blood flow_seen in each of: the 
animals during embolization persisted, with low corre- 
lation coefficients and a high group mean variance. 
The mean daily increase in the rate of umbilical blood 
flow of 2.3 ml min7'day~! was not significantly differ- 
ent from the 4.7 ml min“'day"! decrease observed dur- 
ing embolization, but it remained significantly different 
from that observed in the:control animals. In the ani- 
mals of Group III, the changes and consistency ob- 
served during embolization persisted throughout -the 
postembolization period. Umbilical blood flow con- 
tinued to decrease at ari average rate cf 14.2 ml 
min“‘day~!, with high correlation coefficients and a low 
group mean variance. This value remained highly sig- 
nificant both within Group III and. in comparison to 
the controls. Also, during this period of study, it was 
significantly (0.05) different from that observed in the 
animals of Group II. Umbilical vascular resistance con- 
tinued to rise in both Group IJ and Group III. The 
between-group comparison indicated that the values 
obtained in bath groups were significantly. different 
from those in the control animals, whereas the within- 
group comparison indicated longitudinal significance 
only in Group III. 

Despite the disparity in fetal weight between the 
groups, umbilical blood flow, expressed as Row per unit 
weight of fetal tissue, reflected the changes observed in 
absolute flow. In the animals of Group I, tne mean rate 
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of umbilical blood How was 254 + 28 ml min™'kg“ ‘over 
the last 3 days of study. This value was significantly 
(0.001) higher than that Observed in the animals of 
Group I] (17744 ml min“'kg™') or Group LI 
(155 = 10 ml, min™'kg™!) over the same period. The 
latter values were not statistically different from one 
another. : 

Duzing the three study periods, no significant altera- 
tions occurred in maternal arterial pH, Poz, or Pco;. 
Maternal mean arterial pressure and the pressure 
gradient across the uterine circulation slowly decreased 
in all three groups.over time but achieved longitudinal 
within-group significance at the 0.05 level only in the 
control animals. There were no significant differences 
between groups in any study period. In the controls, 
maternal arterial pressure decreased from a pre- 
embolization value of 89.0 + 4.6 mm Hg to 82.3 + 4.2 
mm Hg in the postembolization period. Over the same 
interval, the pressure gradient across the uterine circu- 
lation decreased from 78.8 + 4.7 to 71.7 + 4.1 mm Hg. 

In most animals there were wide day-to-day fluctua- 
tions in the estimated rate of uterine blood flow. Con- 
sequently, the variances wete large arid, in most in- 
stances, the data failed to achieve significance. During 
the pre-embolization period, no significant differences 
were present between groups. In Group I. the mean 
daily increase in uterine flow was 30.1 + 10.8 ml 
min~'day~!, with a mean variance of’ 114. In Group II, 
the means were 37.6 + 11.9 ml min“'day~! and 698. In 
Group IH, the average daily increase in flow was 
39.3 + 12,8° ml min~'day7!, and the average variance 
wes 221. During the period of embolization, flow con- 
tinued to increase in the controls, at a mean rate of 
20.8 + 8.2 ml min“'day-', with a mean variance of 76. ` 
Ir. the embolized animals, the flow response to repeti- 
tive embolization was extremely variable from animal 
tc animal, with no consistent pattern. In Group II, 
mean values were a daily flow increase of 33.3 + 55.9 
ml min~'day—', with a variance of 4,096. In Group III, 
the mean daily increase in uterine flow fell to 1.0 + 6.7 
ml min“'day~', with a variance of 74. This change ap- 
proached, but failed to achieve, significance when 
compared to either the control group or the within- 
group pre-embolization value. In the postembolization 
period, uterine blood flow continued to rise in the con- 
trol animals at a mean rate of 23.6+ 12.1 ml 
min7'day=!, with a mean variance of 163. The mean 
value obtained in the animals of Group II (flow, 
3, 5 +15 ml min`tday t; variance, 381) was not sig- 
nificantly different. In Group HI, mean uterine How 
rate decreased at a rate of 10.8 + 14.9 ml min“'day7! 
over this study period, with a mean variance of 246. 
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Although statistically significant when compared to 
that of the control animals, the response was not consis- 
tent in all animals (Figs. 1 and 2). 


Comment 


The longitudinal data obtained frem the control 
animals in this study demonstrate that the progressive 
rise in both uterine and umbilical blood flow with ad- 
vancing gestation’ * is due to a gradual decrease in the 
vascular resistance of the respective circulations rather 
than to an increase in the pressure gradient across 
them. This observation is consistent with continued 
cotyledonary vascular growth and/or vasodilation in 
both circulations," ; f 

The mean umbilical blood flow per kilogram of fetus 
in Group I of 254 + 28 ml min~'kg~! compares favor- 
ably with those values that we have repozted® ® 1! with: 
the use of the diffusion equilibrium technique; but is 
higher than that reported by others who used either 


5 « y » ¢ 
flowmeters* !° or microspheres.® '® The reason for this 


discrepancy is not immediately apparent, since other 
cardiovascular parameters were similar.’ 

The daily decrease in umbilical blood How observed 
during and after microsphere embolization of the uter- 
ine vasculature was rapid, consistent, and persistent 
when associated with intrauterine growth. retardation. 
This was clearly related to a concomitant, progressive 
increase in umbilical vascular resistance. Although 
similar data were obtained from the three embolized 
animals with normally grown fetuses, the changes were 
blunted, lacked consistency in the individual animal, 
and were not progressive over time. 

The combination of a persistent, progressive de- 
crease in flow secondary to a rising umbilical vascular 
resistance was the only evidence that we had been suc- 
cessful in producing intrauterine growth retardation. 
No consistent early changes were observed in other pa- 
rameters. Despite the rapidity of the umbilical flow re- 
sponse, vascular pressures in both circulations were 
unchanged. Likewise, pH, Poz, and Pco, cid not fluc- 
tuate from pre-embolization values until the post- 
embolization period, when a decrease in fetal Po, was 


` observed. These data indicate that, in this species, fetal 


growth rate is not sensitive to small decreases in Pog. 
Rather, they suggest that fetal growth rate is limited by 
placental factors other than gas exchange which are 
more sensitive to vascular compromise. The absence of 
an early fetal presscr response, fall in Pog, or evidence 
of metabolic acidosis suggests that the fetus rapidly ad- 
justs its metabolic demands to the constraints imposed 
by these factors, with a resultant reduction in growth 
rate. The absence of fetal growth retardation in the 
three animals with a blunted umbilical flow response 
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indicates that an 1 early, consistent, progressive decre- 
mental flow response reflects significant compromise of 
the more sensitive placental factors necessary for main- 
taining fetal growth rate. 

~ The variability observed in the titerine flow response 
to embolization was unanticipated and cannot be ex- 
plained on the basis of the data. Although in many 
instances the changes in uterine flow paralleled those in 
the umbilical circulation (Fig. 1), this was not always 
observed (Fig. 2), and the day-to-day variation was 
great. Since flow in the contralateral uterine artery was , 
not monitored nor was flow distribution studied, a 
definitive statement cannot be made. However, the lack 
of a consistent response suggests that, at a local level, 
maternal cotyledonary flow may redistribute to prefer- 
entially overperfuse undamaged chorionic surface area, 
and/or maintain perfusion of most tissues through col- 
laterals. 

In all probability, the surgical preparation and in- 
strumentation itself had an effect on fetal growth. 
Our control animals were delivered of lambs which 
weighed, on an average, 300 grams less than those of 
minimally instrumented animals in our laboratory, and 
800 grams less than those reported by Creasy and as- 
sociates.* However, further comparison with the data 
of the latter authors indicated that the fetal effects of 
embolization were similar in magnitude. The decrease 
in fetal weight in the growth-retarded groups was 
comparable (33% vs. 30%), as was the observed reduc- 
tion in umbilical blood flow expressed either as total 
flow (53% vs. 53%) or as flow per kilogram of fetus 
(39% vs. 32%). Likewise, total umbilical fow in our 
growth-retarded group at’ term (374 + 31 ml min*?) 
was comparable to theirs (339 + 28 ml miin7'), How- 
ever, flow rates per kilogram of fetus were higher in 
this series (159 vs. 109 ml min™*kg™!) since our 
growth-retarded fetuses were 800 grams lighter. 

Error in the measurement of umbilical flow with pro- 
longed transducer implantation is possible but un- 


_ likely. All pelvic branches that arose distal to the 


transducer were ligated at the time of operation. At 
necropsy, transducer placement was carefully checked, 
and in no instance was there evidence of angulation or 
lumenal compromise: Fetal hypertension, a reported’* 
effect of lumenal compromise, was not setn. Trans- 
ducer function was accurately checked both prior to 
implantation and at the time of sacrifice. No dis- 
crepancies were observed. 

In summary, the longitudinal data obtained in this 
study indicate that the progressive increase in uterine 
and umbilical blood flow observed in the control ani- 
mals was related to a progressive decrease in the vascu- 


lar resistance of the respective circulations. Repetitive 
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embolization of the uterine circulation produced fetal 
growth retardation only when an abrupt, consistent, 
and persistent daily decrease in umbilical blood flow 
occurred as a result of a progressive rise in umbilical 


, 
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Characterization of triacylglycerol lipase activity ; in 


human amniotic fluid 
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A radiochemical assay was used to measure the twacyiglycerol lipase activity found in normal . 
human amniotic fluid at term. Enzyme activity was characterized in a partially purified extract of 
amniotic fluid and was found to be optimal at pH 8 0 + 0.2 in the presence of 5 mM sodium 
taurocholate, with the use of emulsified tri-[*Hjoleowi glycerol as the substrate. The assay described 
made it possible to determine the lipase activity in as little as 25 ul of a 12,000 x g supernatant of 
whole amniotic fluid as the source of enzyme. The ipase appeared to be distinct from another 
triacylglycerol lipase measurable in fetal membranes. 'n turn, it was shown that the amniotic fluid 
enzyme exhibited several catalytic properties which resembled those of pancreatic lipase. i.e., its « 
substrate specificity, the bimodal effect of bile salt, and the irfluence of authentic pancreatic 
colipase on the catalytic process. The results suggest that the assay of triacylglycerol lipase activity 
may be clinically useful in the detection of enzyme ébrommalities in human amniotic fluid. 


(Am. J. OBSTET. GYNECOL. 138:68, 1980.) 


BIOCHEMICAL determinations in amniotic fluid (AF) 
have been used increasingly in the prenatal diagnosis 
or a number of disorders. Recently, Mohide and Hill 
suggested that the presence of high levels of lipase ac- 
tivity in human AF might be regarded as an indicatior. 
of potential problems, such as gastrointestinal obstruc- 
tion. Although this constitutes an interesting observa- 
tion, the fact that there is at present no information on 
the nature, biochemical behavior, and activity levels of 
a triacylglycerol lipase in AF under normal conditions 
points to the need for a better pene Sate of the 
enzyme. 

Lipases (EC 3.1.1.3) are carboxy ester hydrolases 
which act on water-insoluble esters of glycerol’ by 
heterogeneous catalysis,” where the enzyme adsorbs to 
the interface of the aggregated substrate and water. 
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Lipases have been studied in numerous tissues and bio- 
logic fluids and are classified according to both the tis- 
sue in which they are found and the main type of fatty 
ester that they hydrolyze. The present study is con- 
cerned with the characterization of a triacylglycerol 
lipase in AF obtained from the pregnancies of normal 
women before spontaneous vaginal delivery. We de- 
scribe the optimal conditions of the catalytic process in 
an assay system whose sensitivity and specificity have 
been ascertained by the use of a radiolabeled tri- 
acylglycerol as the substrate. In turn, we examine the 
usefulness of this technique as a possible clinical assay 
for the enzyme. 


Material and methods 

- Tri-[9,10°H] oleoyl glycerol (344 Ci/mole) and 
[9,10-*H] oleic acid (50 Ci/mmole) were purchased 
from the Radiochemical Centre, Amersham", England, 
and CEA, France, respectively. [9,10-3H] Oleoyl 


glycerol and unlabeled dioleoyl glycerol were synthe- -` 


sized in the laboratory by conventional methods. Un- 


labeled trioleoyl glycerol and dioleoyl glycerol (about = 


40% 1,2-dioleoyl glycerol and 60% 1,3-dioleoyl 
glycerol) (Sigma Chemical Co., St. Louis, Missouri) 
were obtained over 98% pure by chromatography on 
Florisil.2 Ammonium sulfate (Prolabo, France) was re- 
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Fig. 1. Triacylglycerol lipase activity of human AF as a func- 
tion of increasing concentration in sodium taurocholate. En- 
zyme assays were carried out at 37° C for 15 minutes at pH 8 
with an AS-75 extract of AF (0.25 mg of protein), and with 1 
mM tri-[*H]oleoyl glycerol used as the substrate. Inset: Time 
course of the lipolytic process run as above in the presence of 
5 mM sodium taurocholate. FA, Fatty acid. 


crystallized from ethylenediaminetetra-acetic acid.* 
Sodium taurocholate was from Nutritional Biochemical 
Corporation., Cleveland, Ohio. Fatty acid—poor bovine 
serum albumin was from Calbiochem-Behring Corpo- 
ration, La Jolla, California. Purified porcine colipase 
was donated by C. Chapus (Centre de Biologie 
Moléculaire, C.N.R.S., Marseille). All other reagents 
were of the highest purity commercially available. 
Preparation of samples of AF. Samples of AF were 
obtained during spontaneous labor from normal 
women after at least 38 weeks of gestation. Amniocen- 
tesis was performed by puncture of the membranes 


through an amnioscope at the time of rupture of the - 


membranes before vaginal delivery. The fluids which 
were highly pigmented or which contained blood or 
meconium were discarded. Samples were kept at 4° C 
and processed within 2 to 6 hours after collection. 
The kinetic properties of the enzyme in AF were 
investigated by using partially purified AF samples as 
the source® of enzyme. In pilot studies, it had been 
shown that, when samples of whole AF were subjected 
to sequential centrifugation at 600 x g for 10 minutes, 
12,000 x g for 20 minutes, and 105,C00 x g for 2 
hours, over 80% of the total amount of activity in whole 
AF was recovered in the 105,000 x g supernatant, thus 
indicating that the lipase was essentially water-soluble. 
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Fig, 2. Profile of triacylglycerol lipase activity of human AF as 
a function of pH. Enzyme assays were carried out at 37° C for 
15 minutes with an AS-75 extract of AF (0.45 mg of protein) 
in 0.1M Tris-HCl with 1 mM tri-[°H] oleoylglycerol used as 
the substrate, in the presence of 5 mM sodium taurocholate. 
Inset: Effect of enzyme concentration on lipase activity (LA); 
conditions as above, at pH 8. Four assays contributed to each 
peint. 


Therefore, for the analytical studies, the AF samples 
were first centrifuged at 12,000 x g for 20 minutes in 
order to remove contaminating cells and debris, as well 
as floating material. Then the proteins were precipi- 
tated by adding solid crystallized ammonium sulfate to 
the supernatant up to 0.75 of saturation. During pre- 
cipitation, the pH was maintained around 7.4 by the 
addition of dilute NH,OH. The precipitate was permit- 
ted to accumulate for 4 to 6 hours. at 4° C, centrifuged 
for 30 minutes at 12,000 x g, and reconstituted to 2 to 
5 ml of 50 mM sodium phosphate buffer {pH 7.4), thus 
affording approximately a tenfold concentration over 
the original. The resulting preparation was dialyzed 
for 24 hours against three 500 ml changes of the same 
buffer, and the dialysate, referred to as “AS-75,” was 
used as the source of enzyme. This preparation could 
be stored frozen for about 2 months, but each 
freezing-thawing process decreased by approximately 
20% its content of lipase activity. 

Preparation of extracts from fetal membranes. Fetal 
membranes (chorioamnion) were removed immedi- 
ately post partum and rinsed in cold saline solution in — 
order to remove contaminating blood and AF cells. | .. 
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Table I. Reversion of the inhibitory effect of 
sodium taurocholate on the AF lipase activity by 
increasing concentrations of colipase 









Triacylglycerol 


Sodium taurocholate lipase activity 


Colipase 


(ug) (U/mg protein, 

- - 6.2 

5 ~- 13 
10 - 7.0 
15 pe 4.1 
15 7.5 8.8 
15 15 11 
15 30 16 
15 75 13 





Assays were carried out at 37° C for 15 minutes at pH 8 
with an AS-75-extract as the source of enzyme. The indicated 
amounts of taurocholate and colipase were added to the in- 
cubation medium without additional sonication. The values 
are those of a representative experiment. 


Table II. Lipase activity in human AF and fetal 
membranes: Comparative values with triester, 
diester, and monoester as substrates 






Lipase activity (mU img protein) 








Substrates Chorion 


Triester 23 2.3 2.4 
Diester 5.7 4.2 3.5 
Monoester n.d. 1.5 1.7 


Assays were carried out as indicated in the Material and 
Methods section. The AF preparation was an AS-75 extract. 
n.d. = Not detectable. 


The amnion and chorion laeve were dissected, and 
specimens of each tissue were washed with cold 0.25M 
sucrose, blotted, and weighed. Aliquot fractions of each 
tissue were homogenized in 0.25M sucrose (3 ml/gm 
tissue) with the use of an Ultra-Turrax homogenizer (1 
minute, top speed, 2 to 6° C). The homogenates were 
centrifuged at 750 x g for 10 minutes, and the result- 
ing supernatant was used for the assay of lipase ac- 
tivities. 

Enzymatic assays. Triester, diester, and monoester 
lipdse activities were assayed with the use, respectively, 
of wi-[9,10-°H] oleoyl glycerol, di—[9,10-8H] oleoyl 
glycerol, and [9,10-"H] oleoyl ethanol as substrates. 
Since oleoyl ethanol and monooleoyl glycerol are most 
probably hydrolyzed in mammalian tissues by the same 
enzyme, there are technical advantages in using oleoyl 
ethanol as the substrate for the assay of monoester 
lipase.” All radiolabeled substrates were introduced in 
the assay medium as a sonic emulsion (Branson sonifier 
model B-12, microtip at setting 4 for 1 minute, at 4° C) 
made in an aqueous solution of albumin (0.5%, w/v). 

Unless otherwise stated, the assay for triester lipase 


September 1, 1980, 
Am. J. Obstet. Gynecol. 


activity contained 0.1M Tris-HCl, 0.5% (w/v) albumin, 
5 mM sodium taurocholate, 1 mM emulsified tri-[°H] 
oleoyl glycerol (about 10° cpm), and the enzyme (usu- 
ally 0.01 to 0.05 ml of partially purified extract) in a 
final volume of 1 mi at 37° C at the pH optimum of 
8.0 + 0.1. Diester lipase activity was assayed with 1 mM 
di-[H] oleoyl glycerol as the substrate in a reaction 
system otherwise identical to that used for triester 
lipase. Monoester lipase activity was assayed with 1 mM 
[®H]oleoyl ethanol, as previously described.’ 

In all cases, assays were carried out in duplicate in a 
shaking water-bath (120 cycles/min), The release of 
[H] oleic acid was linear during the 15-minute period 
of assay and served to monitor the rate of the lipolytic 
process. Extraction, purification, and counting of the 
radiolabeled acid were carried out as previously re- 
ported.® Duplicate assays were reproducible within 
10% of [8H] oleic acid released. The lower limit of assay 
sensitivity was 0.05 mU of lipase activity. One milliunit 
of activity corresponded to the release of 1 nmole of 
acid per minute. 7H radioactivity was measured in an 


‘Intertechnique liquid-scintillation spectrometer, type 


SL 4020, with a counting efficiency of 64%. 
Protein content was determined by the method of 


, Lowry, with bovine serum albumin used as the standard. 


Results 


Fig. 1. shows that the measured AF triacylglycerol 
lipase activity varied with the concentration of bile salt 
in the assay medium. The rate of hydrolysis was in- 
creased 3.5 times when the concentration of taurocho- 
late was raised from 0 to 5 mM. At higher concentra- 
tions of taurocholate, the rate of hydrolysis decreased 
markedly and the bile salt became inhibitory. Compa- 
rable effects were observed with deoxycholate and 
glycocholate, although the degree of stimulation was of 
lesser amplitude. Activity rates were unchanged in the 
presence of 5mM CaCl, whether a bile salt was or was 
not present in the assay medium. 

The effect of the pH of the bulk phase on the lipase 


` activity is presented in Fig. 2. Maximal rates of hydro- 


lysis were measured at pH 8.0 + 0.2. At this pH value, 
and in the presence of 5 mM taurocholate, the purified 
enzyme hydrolyzed trioleoyl glycerol at an activity rate 
nearly constant ‘during 20 minutes (Fig. 1,#nset). The 
dose-response curve was linear with the amounts of 
protein added as the enzyme source up td at least 0.5 
mg (Fig. 2, inset). Therefore, amounts of protein in the 
range of 0.05 to 0.5 mg were used in each incubation 
medium, 

Studies with pancreatic lipase have shown that a pan- 
creatic protein, designated as colipase, has the specific 
ability to reverse the inhibitory effect of high concen- 
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trations of bile salts on the pancreatic enzyme.’ Table I 
shows that the effect of colipase on the AF enzyme 
resembled its effect on the pancreatic lipase: the addi- 
tion to the lipolytic medium of increasing amounts of a 
purified preparation of porcine colipase complezely re- 
versed the inhibitory effect of 15 mM taurocholate on 
the lipolytic process. 

The origin(s) of the lipase activity in AF from the 
pregnancies of normal women is(are) unknown. Com- 
parative experiments with different substrates (Table 
II) suggested that the AF enzyme has a profile differ- 
ent from that of the lipase assayed iri human fetal 
membrane extracts. The ratio of triester to diester 
lipase activity averaged 4 for the AF enzyme, as com- 
pared to about 0.6 for the enzyme in the membrane 
extracts. Moreover, it was shown that, althcugh the 
membrane extracts contained measurable levels of 
monoester lipase activity, no such activity could be de- 
tected in the AF preparations. Taken together, these 
findings are consistent with the view that toth fetal 
membranes contain the same lipase and that this lipase 
exhibits catalytic properties different from those found 
for the AF enzyme. 

In practice, the direct assay of triacylglycerol lipase in 
AF requires caution. As shown earlier for other lipo- 
lytic systems,® AF compounds added with the enzyme 
to the assay medium may interact with the substrate 
interface and modify in an unpredictable manner the 
measured reaction rates. This especially holds for 
samples of whole AF, 600 x g or 12,000 x g superna- 
tants used as sources of enzyme. Whereas the use of | 
mM tri-[?H]oleoyl glycerol as substrate gave optimal 
enzyme kinetics with an AS-75 extract (Figs. 1 and 2), 
an incorrect dose-response curve was obtained with 2 
12,000 x g supernatant (Fig. 3) because of nonlinear 
reaction rates. Fig. 3 shows that the same assays carried 
out with 2 mM tri-[*H]oleoyl glycerol (about 1.5 x 10° 
cpm) gave a straight-line relationship for protein con- 
centrations up to 0.5 mg. Under these conditions, as- 
says were linear for at least 30 minutes, and it was pos- 
sible to determine triacylglycerol lipase activity in as 
little as 25 wl of an AF-12,000 x g supernatant. 


Comment 


This sthidy describes some of the properties of the 
triacylglycerol lipase in human AF at terra. When this 
lipase activity was assayed under optimal conditions 
with radiolabeled trioleoyl glycerol as the substrate, the 
activity levels averaged 10 mU/ml (range, 5.1 to 16.4 
mU for eight experiments) of original fluid. This range 
of activity is far below that found, for instance, in 
human milk, which contains about 103 mU of lipase 
activity per milliliter.6 The normal human duodenal 


Triacylglycerol lipase activity in amniotic fluid 71 


LIPASE ACTIVITY 


(munits ) 


TRIAGCYLGLYC FRO] 





‘oO 0.1 02 ' 03 0.4 0.5 
PROTEIN (mg) 


Fig. 3. Triacylglycerol lipase activity of human AF as a func- 
tion of the amount of enzyme at two concentrations of tri- 
[H]oleoyl glycerol: | mM (e-e) and 2 mM (0-0). Assays were 
carried out with a 12,000 x g supernatant of whole AF as the 
source of enzyme. The incubation medium was otherwise 
identical to that described in the Material and methods section. 


juice contains still higher levels (usually above 8.10% 
mU/ml). By contrast, extracts from several human tis- 
sues contain, on a volume basis, amounts of lipase (viz, 
5 to 20 mU/ml of crude adipose tissue extract) compa- 
rable to those found in AF. 

Mohide and Hill! report that freshly analyzed sam- 
ples of whole AF obtained in unrelated conditions had 
a mean lipase activity of 62.1 mU/ml.* The apparent 
difference by a factor of 6 between these results ard 
ours may have at least two possible causes. The assay 
system used by Mohide and Hill was a titrimetric tech- 
nique made optimal by Tietz and Repique® for the 
routine determination of lipase activity in human 
serum. In this technique, the continuous titration of 
small amounts of fatty acids with highly diluted alkali 
(10 mM) may expose the lipolytic rates to an overesti- 
mation, because of the uptake and titration of acidic 
substances from the air. The relatively high meart level 
reported by Mohide and Hill may also derive from the 
variety of clinical conditions that contribute to the cal- 
culation of the mean value, some of these conditions 
possibly being associated with increased levels of AF 
lipase activity. 

It was not within the scope of this work to define the 
source(s) of triacylglycerol lipase activity in human AF. 


*In this report,! “mmoles per liter” should read “units per 
liter,” as defined by Tietz and Repique? (Hill, R. E.: Personal 
communication). 
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However, as stated above, on ihe ina of substrate 
specificity studies, this lipase seems to be different from 
a triacylglycerol lipase measurable in fetal membrane 


extracts (Table II). Likewise, the AF enzyme appears to . 


be distinct from a phospholipase also present in the 
fetal membranes, the activity of which i is increased in 
the presence of calcium." In many respects, the AF 
enzyme exhibited catalytic properties similar to those 
of pancreatic lipase: (1) Its maximal activity occurred in 
the alkaline pH range. (2) Triacylglycerol was a prefer- 
ential substrate, and diester and monoesters were hy- 
drolyzed at much slower rates. (3) Sodium taurocholate 
had, at low concentrations;-a stimulatory effect on the 
reaction process, and, at higher concentration, an in- 
hibitory effect. (4) The latter effect was fully reversed 
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by the addition of authentic pancreatic colipase to the 
lipolytic medium. To date, we have not been able to 
ascertaifi whether the AF enzyme simply derives from 
the fetal or maternal pancreatic lipase or constitutes a 
distinct entity sharing only similarities with these . 


` enzymes., 


Further work.is needed to deter mine the content of 
triacylglycerol lipase activity in AF at various gesta- 


‘tional ages. Knowledge of eventual variations in activity 


levels constitutes a prerequisite for the reliable detec- 
tion of enzyme abriormalities. This is especially manda- 
tory for the interpretation of: low levels of AF lipase, as 
might be the case in enzyme defects, such as congenital 
pancreatic lipase deficiency."! 
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Late recurrences of gestational trophoblastic neoplasia 


THOMAS C. VAUGHN, M.D. 
EARL A. SURWIT, M.D. 
CHARLES B. HAMMOND, M.D.. 
Durham, North Carolina 


Presented are two cases of recurrence of gestational trophcolastic neoplasia more than 1 year after 
apparently successful therapy. Both patients initially had had nonmetastatic disease, were clinically 
free of disease, and had had repetitively negative serum radioimmunoassay titers for the beta 
subunit of human chorionic gonadotropin for 2 to 3 years. The development of these late 
recurrences re-emphasizes the need for prolonged follow-ud monitoring of patients after apparently 
successful therapy for gestational trophoblastic neoplasia. Am. J. OBSTET. GYNECOL. 138:73, 1980.) 


GESTATIONAL trophoblastic neoplasms are malignant 
tumors that arise from the trophoblast of human preg- 
nancy and are invariably associated with the secretion 
of human chorionic gonadotropin (hCG), which is 
usually produced in proportion to the number of viable 
tumor cells present.’ Although this tumor can be one of 
the most rapidly progressive and fatal neoplasms in 
women, it has become, over the last 25 years, since the 
introduction of systemic chemotherapy,’ one of the 
most curable. Such an evolution in response is primar- 
ily due to the availability of effective chemotherapeutic 
agents and the usefulness of monitoring by sensitive 
assays for hCG. In addition, the identification of 


high-risk factors and subsequent categorization of pa- 


tients with metastatic disease into different groups? 
have allowed more aggressive therapy as the initial ap- 
proach for patients with increased risk. This grouping 
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has further allowed substantial reduction in toxicity for 
the patients in the categories of better prognosis with- 
out jeopardizing the cure‘rates. 

Patients with malignant tropheblastic neoplasia have 
an excellent prognosis; in fact, Hammond and associ- 
ates’ have reported a remission rate approaching 100% 
in a large group of patients with nonmetastatic and 
“good” prognosis metastatic disease. After a close 
follow-up of | year and repetitively negative sensitive 
assays for hCG (<5 mIU/ml by beta-subunit radioim- 
munoassay for hCG), the patient is considered to be 
cured, and, if she desires, she may resume childbear- 
ing. The recurrence of gestational trophoblastic neo- 
plasia (GTN) after 1 year of documented remission has 
been exceedingly rare. 

This report presents the cases of two patients’ who 
developed recurrence of GTN after being clinically 
free of disease for longer than 1 year. 


Case reports 


Patient 1. D. W., a 32-year-old white woman, para 
9-1-8, was referred to this Center in July, 1975, for 
evaluation of suspected choriocarcinoma. _ 

After normal menarche and unremarkable men- 
strual function, the patient had experienced eight 
pregnancies productive of normal infants. In Feb- 
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ruary, 1975, the patient became pregnant (last normal 
menstrual’ period in November, 1974); but vaginal `’ 


bleeding was noticed. Angiography was performed be- "i 


cause of clinical suspicion, and an hydatidiform mcle' 


was diagnosed. Subsequently, the patient underwent 


hysterotomy evacuation of a molar gestation, with i 
bilateral ligation of the fallopian tubes and an appen-, | 
dectomy. She was followed, and in May, 1975, because . 
of heavy bleeding, underwent a curettage which | 


yielded residual molar tissue. A urinary hCG value was ` 


reported as >1,500, <7,500. The patient was then re- 
ferred to this institution, ` 


Metastatic workup (brain scan, liver scan, "hest xray 
film) done on admission in July, 1975, was negative.” ` 


- The serum beta-hCG was 59.3 mIU/ml. Methotrexate, 
20 mg intramuscularly, was administered daily. for 5 
days per treatment course; and after two such courses 

” the beta-hCG titer was negative; she then received one 

, additional course. Subsequently, the patient was fol-. 
lowed with monthly determination of hCG titers for 3 
months, then every other month for 6.months, and 

“then every third month, and all were negative. The 
patient began Norinyl 1 + 80 during hospitalization 


but discontinued the drug 3 months later. Menses re- 


sumed i in cyclic fashion until she missed, a period in 
July, 1978. She experienced some heavy vaginal bleed- 
ing in August, and was seen by ‘her local physician. at 


that time, when a serum beta- hCG returned to 117. 


mIU/ml. 
Subsequently, the patient was readmitted to this in- 
_ stitution in September, 1978 (3 years after original 


chemotherapy), for further evaluation. The findings of - 


„the physical examination were.completely within nor- 
mal limits, including those of the pelvic examination. 
Endometrial biopsy failed to reveal any pathologic 


condition. Metastatic work-up was again normal. Ab-. 


dominal arteriography by percutaneous right femoral 
catheterization ‘demonstrated a questionable ‘ ‘tumor 
blush” in the uterus. Because of the likelihood of re- 
current disease in the’ pelvis, the patient underwent 
exploratory laparotomy on the third day of actinomy- 
cin D therapy (11. mcg/kg intravenously daily for 5 
days)" Exploration of the abdomen and pelvis was 
negative, ’and total. abdominal hysterectomy with bilat- 
eral salpingo-oophorectomy was performed. Chorio~ 
carcinoma was found in one area of the uterus. Mid- 
segments of the fallopian tubes were surgically absent, 


and histologic examination confirmed obliteration of- 
the tubal lumen. After hysterectomy and the first . ` 


course of chemotherapy, the serum beta-hCG declined 
to 5.2 mIU/ml; it became negative {< 5 mIU/ml) dur- 
ing the second course of chemotherapy. The patient 
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subsequently left the hospital against medical advice, 
after the second course of actinomycin D. Fortunately, 
repetitive follow-up titers and ‘examinations have re- 
mained negative.. i 

‘Patient 2. J. S., a 28- yéar-old white woman, para 


9-1. l, ‘was referred to this Center in 1976, for. treat- 


ment of trophoblastic malignancy. 
After normal menarche and inremarkahie men- 


_ strual function, the patient had been delivered of a live 


_ term infant in 1971. In 1976, a hydatidiform mole was 
. evacuated by curettage; postevacuation hCG titers re- 
„mained ‘elevated ‘and then plateaued and .rose to 


425, 000 IU/L. Subsequently, the patient was referred 
to this institution, where, after a negative metastatic 
survey, she was treated with methotrexate (20 mg in- 


tramuscularly, daily for 5 days). The serum beta-hCG ` 
was undetectable after eight courses of methotrexate, : 
and the patient received one additional course of che- 


motherapy- 
Ovral, which had been used for contraception after- 
evacuation of the hydatidiform mole, was continued, 


g and the patient did well until October, 1978, when-she > 
` presented to her local physician with amenorrhea and 


symptoms suggesting pregnancy. -A serum beta-hCG 
titer that had been 15.6 mIU/ml the previous month 
was 25.6 mIU/ml 4 weeks later. The patient developed 
suprapubic cramping and vaginal bleeding. She was 


‘ readmitted to this hospital and underwent curettage of 


the’ uterus and’ diagnostic laparoscopy to exclude ec- 


; topic pregnancy. The endometrial tissue demonstrated 


“changes consistent with progestin administration,” but ` 
no evidence of any trophoblastic tissue was seen nor 


-were any abnormalities found at laparoscopy. Serum 
beta-hCG at this time was 56.5 mIU/ml. 
_ continuing to use oral contraceptives, the patient was 
` subsequently referred for further evaluation. On 


While still 


readmission here, the findings of physical examination 
were normal and metastatic survey was negative. Re- 
peat curettage showed proliferative endometrium. The 


. patient, was begun on the 9-day Bagshawet multiagent 


chemotherapy regimen and received four total courses 


.of the medication. Two of the courses were given after 


the beta-hCG determination was negative. 

` The patient did well until February, 1959 (2 months 
later), when the beta-hCG level agam rose to 93.7 ` 
mIU/ml. Metastatic work-up was again negative, and 
the patient underwent total abdominal hysterectomy. 
An 8 mm focus of choriocarcinoma was found. in the 
uterus: The patient was not given any chemotherapy.. 
Subsequently, . the beta-hCG determinations were rè- 
petitively negative and the findings of the examinations 
were normal. 


x 
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Comment 


Nonmetastatic GTN is defined as disease confined to 
the uterus without evidence of distant metastas2s. Ap- 
proximately 75% of patients will develop this disease 
after molar pregnancy; the remainder of the cases will 
follow other types of pregnancies. In either situation 
the diagnosis is established by curettage or hysterec- 
tomy and the determination of a plateauing or rising 
hCG titer. Metastatic staging is performed to exclude 
involvement of other likely organs. Patients with GTN 
in whom disease is found outside the uterus have met- 
astatic disease and are classified as having “good” or 
“poor” prognosis. This categorization was derived 


from data which demonstrated that the success of che- ` 


motherapy was influenced by the nature of the antece- 
dent pregnancy, the duration of disease, the height of 
the initial pretreatment hCG titer, previous chemo- 
therapy, and the presence or absence of either cerebral 
or hepatic metastases.’ . 

Regardless of the classification of the patient or the 
type of therapy used, monitoring of therapy is primar- 
ily done through repetitive sensitive gonadotropin ti- 
ters, and the treatment of malignant trophoblastic dis- 
ease is continued until the hCG titer has retuned to 
normal by a precise and sensitive assay. Suppzession of 
pituitary gonadotropin via oral contraceptives in all 
patients who do not have any contraindications to these 
agents has been used to allow a more accurate determi- 
nation of remission, since many hCG assays also react 
with pituitary luteinizing hormone.” The use of the 
radioimmunoassay for the serum beta subunit of hCG 
is currently the most specific and reliable technique for 
sensitive monitoring of hCG.° 

The diagnosis of remission from trophoblastic, dis- 
ease is not made until there are three consecutive 
weekly negative gonadotropin titers.” Both cf these pa- 
tients clearly demonstrated consecutively negative sen- 
sitive hCG titers (radioimmunoassay for serum beta- 
hCG) and were considered to be in remission until 
elevation of the titers recurred. 

GTN is characteristically a rapidly progressive dis- 
ease which usually does not remain quiescer.t for a long 
period of time. An unexpected intervening pregnancy 
during the time of suspected remission is unlikely 
for either of these two patients, since D. W. had 
had a tubal ligation (confirmed by pathologic speci- 
men) anå J. S. had used oral contraceptives since her 
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initial diagnosis. Thus, it appears that the years of re- 
mi:sion actually represent persistence of disease in a 
qu escent state, although the mechanism for this dor- 
ment state is unclear. 

‘t appears that the uterus may be a privileged site for 
recurrence of nonmetastatic GTN. Both patients were 
fond to have residual foci in the utérus; in fact, all of 
the patients at this Center who had recurrence of non- 
metastatic GTN experienced the recurrence in the 
uterus.® This further supports the use of hysterectomy 
as an important aspect of therapy for patients with 
nonmetastatic GTN who do not desire further child- 
bearing. Hysterectomy coincident with the institution 
o: systemic chemotherapy has been shown to sig- 
nficantly reduce the duration of hospitalization and 
the amount of chemotherapy used to’ achieve re- 
mission. a: 

The method of evacuation of the hydatidiform mole 
ia I. W. may have contributed to increasing the poten- 
tal for malignant sequelae and later recurrence. Data 
row suggest that this method of evacuation of molar 
tssue may influence the incidence of postevacuation 
malignancy (curettage, 19%; hysterotomy, 36%), but 
these data are trends only" and do not necessarily show 
an increase in the incidence of recurrence once a re- 
{mission kas been achieved. Even if there is no increase 
n malignancy or its recurrence, hysterotomy is still as- 
sociated with a greater loss blood and greater postop- 
2rative morbidity; and if further childbearing occurs, 
cesarean section will usually be required. Thus, hys- 
terotomy is not currently recommended as a methced 
for evacuation of molar pregnancy. Primary evacuaticn 
by suction curettage is preferable if further childbear- 
ing is desired.® 

It is important to note that one of the two patierts 
(J.S.) with nonmetastatic GTN had an initial hCG level 
markedly elevated to 425,000 IU/L. This level is un- 
usual in patients with nonmetastatic GIN and may 
have contributed to recurrence, since it implies an in- 
creased volume of tumor, which usually requires more 
chemotherapy, and perhaps has a greater potential for 
developing drug resistance. 

Late recurrences 'of GTN are very rare; the irci- 
dence is less than 1% (Over 257 patients with GTN 
Kave been treated at this Center.) However, the fact 
that it has recurred in these patients reemphasizes the 
need for prolonged follow-up of patients with GTN. 
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Thyroid function in gestational trophoblastic 
neoplasia: Evidence that the thyrotropic activity of 


chorionic gonadotropin mediates the thyrotoxicosis 


of choriocarcinoma 


BRUCE C. NISULA, M.D. 
GEORGE S. TALIADOUROS, M.D. 
Bethesda, Maryland 


An investigation was made of thyroid function in 20 patie ats with gestational trophoblastic neoplasia. 
Two patients were judged to be overtly thyrotoxic on the tesis of the symptoms and physical 
findings; both patients had widely metastatic choriocarcirona, markedly increased serum T, levels 
(21.4 and 27.7 ug/100 ml), and extremely high levels of serum human chorionic gonadotropin 
(hCG) (3,220 and 6,720 IU/ml) relative to those of normal gestation (<100 IU/ml). Three other 
patients had moderately increased serum T4 levels (13  ~7.1 g/100 mi), moderately increased 
serum hCG levels (110 to 310 IU/ml), and findings on cza! examination which suggested 
euthyroidism. Using the mouse thyroid bioassay, we fo-nc that the biologic characteristics of the 
thyroid-stimulating factor were those of purified hCG, ard -hat the levels of thyroid-stimulating 
activity in both serum and urine correlated closely with “he levels of hCG. These results provide 
evidence that the thyroid-stimulating act vity intrinsic to ^e hCG molecule plays the central 
pathophysiologic role in choriocarcinoma-associated thy tczoxicosis. (Am. J. OBSTET. GYNECOL. 


138:77, 1980.) 


IT HAS BEEN well established that symptomatic, overt 
thyrotoxicosis may occur in association with choriocar- 
cinoma.'~* Although there is general agreement that a 
thyroid-stimulating factor secreted by trophoblastic tis- 
sues accounts for the increase in thyroid function, the 
nature of this thyroid-stimulating factar has been a 
matter of controversy. In early studies, Odell and co- 
workers® concluded that. the thyroid-stimulating factor 
was not human chorionic gonadotropin (hCG), on the 
basis of the failure of a crude hCG preparation to man- 
ifest thyrotropic activity in the chick thyroid bioassay. 
In contrast, recent studies have shown that hCG is = 
thyroid-stimulating factor, at least in the mouse,’ and 
that the levels of thyroid-stimulating activity detected 
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in patients with hydatidiform mole and accelerated 
thyroid function correlate with the hCG level.® ° A de- 
tailed study of one patient with hyperthyroidism and 
choriocarcinoma showed ‘that the substance with thy- 
roid-stimulating activity had many of the properties of 
hCG. In other studies, using human thyroid mem- 
branes, Amir and associates concluded that hCG is 
not the principal thyrotd-stimulating factor, but that 
crude urinary hCG and extracts of molar tissue contain 
a thyroid-stimulating factor apart from hCG. Because 
of the controversy concerning whether the hCG mole- 
cule or some other factor accounts for the acceleration 
of thyroid function in patients with metastatic chorio- 
carcinoma, we undertook a study of thyroid fanction, 
hCG levels, and thyroid- stimulating factors in a series 
of 20 patients referred for chemotherapy of gestational 
trophoblastic neoplasia. 


Methods 


Radioimmunoassay of serum and urinary hCG. 
Purified hCG (CR119) obtained from the Center 
for Population Research, National Institute of Child 
Health and Human Development, was used as the ref- 
erence preparation as well as the radioligand , in the ** 
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Fig. 1. Serum thyroid function tests in patients with gesta- 
tional trophoblastic neoplasia as a function of the serum hCG 
level. The data in the upper, middle, and lower panels show 
the serum total T,, serum total Ty, and serum free T4, respec- 
tively. The shaded area in each panel indicates the normal 
range. For comparison, the serum hCG level in normal gesta- 
tion rarely exceeds 100 IU/ml. 


. 


radioimmunoassays. The biologic potency of hCG 
CR119 is 13,500 international units per milligram in 
terms of the 2nd International Standard hCG. Serum 
hCG was radioimmunaassayed with the use of an an- 
tiserum to hCG (SB6). An antiserum to the carboxy- 
terminal peptide of hCG8 was used to measure the 


hCG concentration in kaolin-acetene concentrates of - 


24-hour urine specimens (level of sensitivity, <0.05 
IU/ml) because of the lack of apparent cross-reactivity 
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by luteinizing hormone in the urine of hypergonado- 
tropic patients." 

Tests of thyroid function. Serum T, and free T, 
were measured by competitive protein binding assay 
and dialysis, respectively. Serum T, was determined by 
radioimmunoassay. Serum pituitary thyrotropin (TSH) 
levels were measured by radioimmunoassay with the 
use of reagents supplied by the National Pituitary 
Agency, National Institutes cf Health. Normal ranges 
for the tests of thyroid function were as follows: serum 
Ty, 5 to 12 ug/100 ml; serum free Ty, 0.9 to 2.1 ng/100 
ml; serum T, 90 to 210 ng/100 ml; serum TSH, 0.5 to 
4.5 wU/ml; and 24-hour '*'I uptake, 8% to 30%. 

Measurement of thyroid-stimulating activity by 
bioassay. Thyroid-stimulating activity in the sera and 
kaolin-acetone concentrates of 24-hour urine speci- 
mens were measured in the mouse thyroid bioassay as 
previously described.” The initial sample of blood was 
obtained from the infraorbital sinus before the injec- 
tion of 0.5 ml of serum or urinary concentrate intra- 
peritoneally. Blood was obtained 2, 9, and 22 hours 
after injection, and the response was calculated as the 
ratio of the counts per minute at 2, 9, or 22 hours to the 
initial counts per minute times 100%. In this bioassay, 
neither the sera nor the urinary concentrates of normal 
subjects had detectable thyroid-stimulating activity (a 
response exceeding 200% was defined as detectable). 
The levels of thyroid-stimulating activity in our pa- 
tients were referenced to the highly purified hCG 
(CR119) international reference preparation,’ which 
has been shown to contain thyroid-stimulating activity 
distinctly different from human pituitary TSH and the 
long-acting thyroid stimulator (LATS). The relative 
potency estimates were generally determined as the 
‘mean of two or more point estimates obtained in sepa- 
rate bioassays. Where feasible, parallel-line potency es- 
timates were made as described previously.’ When the 
response pattern obtained in the bioassay was typical of 
that of highly purified hCG (ie., the peak of the re- 
sponse occurred at 9 hours), the thyroid-stimulating 
activity was designated hCG-like as opposed to TSH- 
like or LATS-like, and the thyroid-stimulating potency 
of the sample was expressed in terms of international 
units of ‘the hCG (CR119) reference preparation. This 
permitted a direct comparison of the h€G cdncentra- 
tion determined by radioimmunoassay with the hCG- 
like thyroid-stimulating activity determined by mouse 
thyroid bioassay. 


Patients 


The 20 patients of the present series were referred to 
the Clinical Genter, National Institutes of Health, for 
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Fig. 2. Classification of the serum samples and unte concentrates of patients with trophoblastic 
neoplasia according to whether a thyroid stimulat g factor was detectable in the mouse thyroid 


bioassay. 


chemotherapy of gestational trophoblastic neoplasia. 
No patient who was undergoing initial treatment for 
hydatidiform mole was included in this study, although 


many of our patients had a history of a prior molar. 


pregnancy. The chemotherapeutic approach ‘to ‘the 
treatment of these patients with gestatioral tropho- 
blastic neoplasia was that outlined by Ross and associ- 
atés.!? The decision to discontinue chemotherapy was 
made when the serum hCG level was undetectable (<5 
mIU/ml) for three consecutive weeks in a conventional 


radioimmunoassay with the use, of an antiserum to. 


hCG. _ 


Case reports 


Patient 1, a 29-year-old woman, was admitted in 
April, 1974, for further treatment of metastatic chorio- 
carcinoma. In 1971; a pregnancy was complicated by 
the development of hydatidiform mole, which, was 
treated by curettage. She was well until February, 1974, 
when a nodule was excised from the middle lobe of the 
right lung. The nodule was metastatic choriocarci- 
noma, and the patient was referred for Further treat- 
ment. The findings of the physical exarnination were 
unremarkable, except for the thoracotomy scar. Serum 
hCG was undetectable, and the:serum T, and’ T; were, 
respectiyely, 5.8 4g/100 ml and 179 ng/100 ml. Sub- 
sequently, shé developed recurrence of the choriocar- 
cinoma, which proved to be résistant to a variety of 
chemotherapeutic regimens. From November, 1974, tc 
August, 1977, the serum hCG levels varied from unde- 
tectable to as high as 14 IU/ml. In late August, 1977, 
the patient was feeling well, the pulse rete was 84 beats 
per minute, the thyroid gland was normal in size and 
texture, the serum hCG was 81 IU/ml, and the serum 


T, was 11.4 4g/100 ml. By mid-September, the serum 
aCG was 340 IU/ml, multiple lung metastases were 
evident in the chest roentgenogram, and liver metas- 
tases were apparent by liver scan and ultrasound. Hy- 
per thyroidism was now chemically evident, but the pa- 


- tient was not yet symptomatic. The serum T,, free Ty, 


and. T, were, respectively, 22.8 ug/100 ml, 3.9 ng/100 
ml, and 350 ng/100 ml. Over the next 2 weeks, the 
patient lost 4 pounds of weight despite having an in- 
creased appetite and feeling quite well. By early Octo- 

er, she had: developed ERES overt thyrotoxicosis. 
She complained of anxiety, palpitations, and insomnia. 
In addition, there was altered tolerance to heat and a 
loss of weight. Physical examinetion showed that the 
blood pressure was 110/60 mm Hg, and the pulse rate 
was 108 beats per minute. There was a small, diffuse 
goiter: The skin was warm and moist, and the eyes 
showed . a stare, but no infiltrative ophthalmopathy. 
The serum hCG, Ti free T,, and T were, respectively, 


` 6,720 IU/ml, 27.7 wg/100 ml, 6.05 ng/100 ml, and 407 


ng/ 100 ml (Fig. 1). Serum TSH was undetectable (<0.3 
U/ml), and it failed to increase after the. administra- 
tion of thyrotropin-releasing factor (TRF). The 24- 
hour "I uptake was 33% (normal, 8% to 30%). The 
patient was given prophylthiouracil and propanolol. 
The widely metastatic choriocarcinoma continued to 
‘advance, and 2 weeks later she developed gastrointes- 
tinal bleéding. Shortly thereafter, she died of a rup- 


“tured hepatic metastasis. 


Patient 2, a 19-year-old woman, was admitted in 


“2 May, 1974, with a chief complaint of vaginal bleeding. 
She had been delivered of a hydatidiform mole 4 


months earlier in another hospital, but had not sought 
further medical attention for this problem until 4 days 
prior to admission here, when she complained of lower 
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. PATTERN OF THE RESPONSE IN THE MOUSE THYROID BIOASSAY. 
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Fig. 3. Pattern of the mouse thyroid bioassay response obtained with the thyroid-stimulating factor in 
the serum and urine concentrates of the patients with gestational trophoblastic neoplasia (choriocar- 
cinoma) and increased thyroid function. The response patterns obtained with pituitary TSH, highly 
purified hCG, and the long-acting thyroid stimulator (LATS) are shown in the upper panels. 


abdominal pain and vaginal bleeding. She had lost 
about 40 pounds of weight and complained of episodes 
of shortness of breath, chest pain, and hemoptysis. In 
addition, she had been troubled by headaches; these 
usually occurred in the morning and were often severe 
enough to keep her in bed. Physical examination 
showed a blood pressure of 130/60 mm Hg, a pulse 
rate of 120 beats per minute, and a respiratory rate of 
20 per minute. The patient was anxious and appeared 
to be thyrotoxic. The thyroid gland was soft, diffusely 
enlarged, and estimated to be twice the normal size. 
The uterus was palpable midway between the pubis 
and the umbilicus. There was a fine tremor of the out- 
stretched hands. Although the deep tendon reflexes 
were normal and symmetrical, there was an abnormal 
Babinski reflex on the right. The findings of the re- 
mainder of the neurologic examination were normal. 
_ The chest roentgenogram showed extensive bilateral 
pulmonary nodular lesions typical of choriocarcinoma. 
The hematocrit was 33.1%. Serum hCG was 3,220 


IU/ml, and the serum T,, free Ty, and T; were, respec- i 


tively, 21.4 ug/ 100 ml, 4.7 ng/100 ml, and 403 ng/100 
ml (Fig. 1). Serum pituitary TSH was undetectable, and 
it failed, to increase after the administration of TRF. 
The patient was treated with five separate . 5-day 
courseg of actinomycin D in a dose of 10 wg/kg/day 
over the next 10 weeks. Because of evidence of brain 
metastases, she was also given 2,000 rads of brain ir- 
radiation over a period of 14 days. Both the choriocar- 
cinoma and the hyperthyroidism responded rapidly. 
Ten days after the start of chemotherapy, the serum 
hCG, Ty, free T,, and T; were, respectively, 190 1U/ml, 
13.8 ug/100 ml, 2.6 ng/100 ml, and 340 ng/100 ml. 
After 20 days, the patient was normal by physical 
examination, and the serum hCG, T,, and free T, 
were, respectively, 26 IU/ml, 6.9 »g/100 ml, and 1.2 
ng/100 ml. Four months later, she felt well and ap- 


. 


peared to be euthyroid, and the hCG was undetectable. 
The serum Ty, free T;, and T, were, respectively, 5.5 
#g/100 ml, 1.4 ng/100 ml, and 131 ng/100 ml. The 
serum TSH level increased from 2.7 to 11 pU/ml after 
the administration of TRF. Over the ensuing 18 
months there was no recurrence of the choriocar- 
cinoma and the patient remained euthyroid. 

Patients 3, 4, and 5, who ranged in age from 21 to 25 
years, were admitted for treatment of gestational tro- 
phoblastic neoplasia. Their initial serum hCG levels 
were in the range of 110 to 310 IU/ml. Serum T; levels 
were moderately increased (13.0 to 17.1 wg/100 ml), 
and T; and free T; levels were variably increased (Fig. 
1). However, these patients were euthyroid as judged 
by history and physical examination. Pulmonary metas- 
tases were present in one patient. In each case, thyroid 
function tests returned to normal in association with 
successful chemotherapy of the trophoblastic disease. 

Patients 6 through 20, who ranged in age from 18 to 


.29 years, were admitted for treatment of gestational 


trophoblastic neoplasia. These patients were euthryoid 
as judged by history and physical examination, and 
thyroid function tests were normal (Fig. 1). The serum 
hCG levels ranged from 0.1 to 95 [U/ml prior to the 
initiation of chemotherapy. 


Results 


Thyroid hormone level as a function pf serum hCG 
level. The relationship between serum hCG level and 
thyroid function, as determined when the disease was 
most active in our patients, is shown in Fig. 1. Serum 
Ty, free T,, and`T were normal in the 15 patients 
whose serum hCG level was less than 100 IU/ml. The 
peak level of serum hCG rarely exceeds 100 IU/ml 
during normal gestation. Increased peripheral thyroid 
hormone levels were apparent only in those five pa- 
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hCG-like thyroid-stimulatirig activity in the serum and urinary 
concentrates obtained from the patients with gestational tro- 
phoblastic neoplasia and increased thyroid function. 


tients whose serum hCG levels exceeded 100 IU/ml. 
Moreover, in those five patients; the degree of thyroid 


- hyperfunction correlated closely with the serum hCG 


level (Fig. 1); the patients with the higher levels of hCG 
had the higher levels of serum Ty 'and T,. Signs and 
symptoms of thyrotoxicosis were apparent cnly in the 
two patients with the highest serum hCG levels (ie, 
Patients 1 and 2). 

Detection and characterization of .the thyrotropic 
factor. Using the mouse thyroid bioassay, we examined 


27 urine kaolin-acetoné concentrates and 18 unex- - 
tracted serum samples, which were obtained from 16 of > 


the patients with trophoblastic neoplasia, for the pres- 


ence of a thyroid-stimulating factor. There was detect- 


able thyroid-stimulating activity in nine of the urine 
concentrates and four of the serum samples (Fig. 2). 
Notably, the levels of hCG in all of these. 13 specimens 


exceeded 2,000 IU/ml. No urine concentrate or serum - 
sample which contained less hGG than 2,000 IU/ml: 


had ‘detectable. thyroid-stimulating activity. No ‘speci- 
men which contained more hCG than 2,000 IU/ml had 
undetectable thyroid-stimulating activity. The serum 


samples and kaolin-acetone urine concentrates of four’ 
pregnant subjects also had levels of thyroid-stimulating 
‘activity below and detection limit ‘of the bioassay. , 


The qualitative nature of the thyroid-stimulating fac- 
tor present in these 13 specimens, from-our choriocar- 
cinoma patients with accelerated thyroid function, was 
compared to that of TSH, hCG, and LATS. In the 


_ mouse thyroid bioassay, each of these thyroid-stimu- 


lating factors evoked a unique time course of the re- 
sponse (Fig. 3). The peak of the response obtained with 
purified hCG occurred at a time intermediate between 
that of TSH-and that of LATS. Uniformly, the qualita- 


tive nature of the thyroid: stimulating factor derected i in 
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Fig. 5. Adsorption of the thyroid-stimulating factor to the 
lectin, concanavalin A (Con A). Responses obtained “in the 
mouse thyroid bioassay with urine concentrates from Patient 1 
and Patient 2-are shown in the upper two panels, and the 


- response with a crude commercial hCG preparation obtained 

from the urine of pregnant women is shown in the bottom 
‘panel. The solid circles indicate samples incubated with 
‘ Sepharose 4B, whereas the open circles indicate samples i incu- 


bated with Sepharose 4B to which concanavalin A was 
covalently linked. 


our fien was identical to that of purified hCG (Fig. 


3). Equally important was the finding that the level of — 


_the -hCG-like thvroid-stimulating activity in the pa- 
‘ tients’ sera and urines correlated closely with the level 


of hCG in these specimens (r = 0.95; p < 0.001) (Fig. 
4). No thyroid-stimulating factor other than the hCG 


` was apparent. Therefore, on the basis of both quanti- 


tative and qualitative findings, the’ thyroid-stimulating 


- factor in these specimens was the hCG itself. 
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Fig. 6. Serum free T, and urinary hCG-like :hyroid-stimulating activity levels in Patients 1, 2, and 3 
measured in a phase of the patient's illness when the serum hCG level was its highest, and in a phase 
when the serum hCG level was much lower. The shaded area indicates the normal range for the 
serum free T, levels and the undetectable range for hCG-like thyroid-stimulating activity in the 


mouse thyroid bioassay. 


Table I. Clinical characteristics of patients with chorigcarcinoma who were judged to be overtly thyrotoxic 




























Patient 
Case Authors age $ Lung 
(reference, (yr) | Tachycardia | Goiter | metastases 

















hCG 







levels greater 1317 uptake 
than those ` Increased | Serum Ts | (% dosel 
of pregnancy |( ugl100 ml) (ngil00 ml)| 24 hr) 


+ NA* NA NA NA 
+ 24.3 NA NA 62.5 
+ >20 NA NA 64 
+ 25 + 232 ` 80 
+ 18.8 oof 270 50 
+ 22.3 + 517 54 
+ 24,7 + 875 ` NA 
+ 21.4 + 403 NA 
+ 27.7 + 407 33 





l. Smiley and 27 + + ~ 
Clements’ 
2. Meyers? 34 + + ~ 
3. Cohen and 18 + “+ + 
Utiger® 
4. Morley et al.* 33 + = + 
5. Morley et al.‘ 19 + + + 
6. Morley et al.* 28 + = + 
7. -Cave and Dunné 15 + + + 
8. Present report 19 vod + + 
9. Present report 29 + + + 
+ = yes; — = no. 


*NA indicates not available. 


There were sufficient levels of thyroid-stimulating 
activity in the urine concentrates of Patient 1 and Pa- 
tient 2 to permit further comparison of the chemical 
nature of the thyroid-stimulating factor to that of hCG. 
Glycoprotein hormones, such as hCG and TSH, will 
bind to the plant lectin, coricanavalin A, covalently 
linked to Sepharose 4B. As shown in Fig. 5, the 
thyroid-stimulating factor in the urine of these patients 
adsorbed to the concanavalin A, as would be expected 
if the thyroid-stimulating factor were the hCG, itself. 

Concordance of hyperthyroidism and the thyroid- 
stimulating factor. To examine the relationship be- 
tween the levels of the thyroid-stimulating factor in the 
urine concentrates and the increase in thyroid function 

‘in our individual patients, we measured serum free T; 
levels and urinary hCG-like thyroid-stimulating activity 
levels in Patients 1, 2, and 3, at the time when the 
tumors were evidently most active, and at another time 
when the tumors were responding to therapy. As 
shown in Fig..6, in each of these patients the accelera- 
tion of thyroid function was associated with detectable 

++ levels of hCG-like thyroid-stimulating activity. Appro- 





priately, when thyroid function was normal, no bioas- 
sayable thyroid-stimulating factor was detected in the 
urine concentrates, and the hCG levels were corre- 
spondingly reduced. 


Comment 


‘Syndrome of overt thyrotoxicosis in choriocar- 
cinoma. Clinically overt thyrotoxicosis in association 
with metastatic choriocarcinoma is an uncommon, but 
well-established syndrome. Including Patients 1 and 2 
from: the present series, nine reported cases are avail- 
able for analysis.1~* The clinical characteristics of these 


_ patients are summarized in Table I. The mean age of 


these women was 25 years, with a range from 15 to 34 
years. In addition to classic signs and symptoms of the 
thyrctoxic state, such as tachycardia and nervousness, 
these patients had markedly increased total serum thy- 
roid hormone levels and correspondingly increased 
free T, levels. Uptake of radioactive iodine by the thy- 
roid was increased in all the patients in whom it was 
examined. Basal TSH levels were not only below nor- : 


Volume 138 
Number 1 


mal, but they were undetectable, and the TSH re- 
sponse to the administration of TRF was suppressed. 
Most of these patients had a small, diffuse goiter, and 
none had the infiltrative eye signs associated with 
Graves’ disease. Among patients with gestational tro- 
phoblastic neoplasia, this group of patients stands out 
because of the extent of their disease. All of these pa- 
tients had widely metastatic disease, invariably manifest 
by multiple lung metastases. Also signaling a large 
tumor burden was the presence of extremely high 
levels of serum hCG, exceeding those of normal preg- 
nancy, often by a considerable degree. For example, in 
our two patients, the serum hCG levels were more than 
30-fold the maximal level observed in normal preg: 
nancy. Consequently, this unusual form of thyrotoxi- 
cosis is easy to recognize because of the distinctive clini- 
cal setting in which it occurs and the remarkable levels 
of hCG present in the serum. 

The clinical course of the thyrotoxicosis in this syn- 
drome invariably follows the clinical course of the un- 
derlying choriocarcinoma. Our Patients 1 and 2 illus- 
trate the two established patterns of the natural course 
of the disease. Patient 1 was euthryoid when initially 
seen, but became thyrotoxic later as the malignancy 
progressed. Patient 2, on the other hand, presented 
with. extensive metastatic choriocarcinoma and thy- 
rotoxicosis, both of which responded rapidly to chemo- 
therapy directed toward the cancer. It is evident that 
treatment with antithyroid drugs and propanolol, 
rather than radiotherapy or surgical interverition, is 
the appropriate management of the thyroidal compli- 
cations of metastatic choriocarcinoma, Ablative therapy 
is contraindicated because the thyrotoxicosis is cured 
with remission of the underlying disease. 

A review of the literature gives the impression that 
covert hyperthyroidism (increased thyroid function 
without signs and symptoms of thyrotoxicosis) occurs 
somewhat more frequently than overt hyperthyroidism 
in patients with gestational trophoblastic neoplasia. In 
our series of 20 patients, there were three with covert 
hyperthyroidism, two with overt hyperthyroidism, and 
15 with normal thyroid function. Odell and associates® 
reported seven patients with covert hyperthyroidism, 
and Miyai and associates’ and Dowling and associates" 
reported another two cases each. Furthermore, in 
hydatidiform mole, not only is thyroid hyperfunction 
common, but it is also probably somewhat more com- 
mon than in choriocarcinoma. However, as with cho- 
riocarcinoma, most of the affected patients have been 
found to be covertly hyperthyroid rather than overtly 
thyrotoxic.® * 13 The reason remains unknown for this 
disparity between thyroid function tests and clinical 


„status in patients with the several different types of 
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gestational trophoblastic disease. However, it is clear 
from our study and that of Miyai and associates? that 
one cannot account for this discrepancy on the basis of 
rhibition of T, and T; conversion. Also, it does not 
appear to be due to resistance to the action of thyroid 
hormones, at least at the level of the pituitary. The 
ISH response to TRF is appropriately suppressed.’ 
Cur experience would suggest that the patients with 
covert hyperthyroidism simply have not had serum 
tayroid hormone levels sufficiently elevated for a long 
enough period of time to develop clinically overt thy- 
rotoxicosis. In the present series, thyroid hormone 
levels were quite a bit lower in the three patients with 
covert hyperthyroidism than in the two patients with 
overt hyperthyroidism. Furthermore, Patient | was ob- 
.erved to be covertly hyperthyroid for a period of time 
xefore becoming overtly thyrotoxic. Thus, there is evi- 
clence to. suggest that the overt and covert thyroid hy- 
perfunction are paris of a continuum rather than sepa- 
rate entities. 

Pathogenesis of thyroid hyperfunction in chorio- 
carcinoma. Our clinical observations of the present 
series of 20 patients with gestational trophoblastic 
neoplasia suggest that the thyrotropic activity intrinsic 


` ta the hCG molecule could play the central patho- 


physiologic role in the thyrotoxicosis associated with 
metastatic choriocarcinoma. Only those patients with 
the highest levels of hCG were the ones to manifest 
thyroid hyperfunction; and in each of these patients, 
the serum hCG level exceeded that seen in normal! 
pregnancy, wherein euthyroidism is the rule. This is in 
keeping with the rather weak intrinsic thyroid- 
stimulating activity of the hCG molecule. Thus, since 
the concentration of hCG in the circulation in patients 
with choriocarcinoma-associated thyrotoxicosis can be 
of the order of one million times more than the normal 
TSH concentration, it seems reasonable to postulate 
that what the hCG lacks in potency as a thyroid 
stimulator, it more than makes up in concentration. 
Not only was the thyroid hyperfunction limited to 
those patients with extremely high levels of hCG, but 


. the degree of thyroid hyperfunction correlated closely 


with the serum level of hCG. The increase in’ total T; 
level was paralleled by an increase in the free T, level, 
thus showing that increased binding does not account 
for the increased total hormone levels. Actually, it has 
long been known that the thyroid binding globulin 
concentration is not increased in choriocarcinoma as it 
is in normal pregnancy"; presumably this relates to the 
lower estrogen levels in choriocarcinoma. 

Laboratory investigation of the thyrotropic factor in 
the sera and urines of our patients revealed that its 
characteristics were those of the hCG molecule, and 
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throughout our studies there was no evidence of a 
thyroid-stimulating factor other than hCG in the thy- 
rotoxic patients. The serum pituitary TSH was sup- 
pressed to undetectable levels, as would be expected. 
Uniformly, the biologic characteristics of the thyroid- 
stimulating activity in the serum and urine of our pa- 
tients were identical with those of hCG. Thus, as with 
highly purified hCG, the peak of the response evoked 
in the mouse thyroid bioassay occurred at a time be- 
tween that of pituitary TSH and that of LATS. Like 
hCG, the substance with thyroid-stimulating activity 
adsorbed to concanavalin A, thus indicating that it is a 
glycoprotein. Furthermore, the levels of hCG-like 
thyroid-stimulating activity in both sera and urine cor- 
related closely with the levels of hCG in the samples. 
These data argue strongly that the thyrotropic factor 
secreted by gestational trophoblastic neoplasia is, in- 
deed, hCG. However, it should be acknowledged that, 
in theory,-a thyroid-stimulating factor in addition to 
hCG could contribute to the changes in thyroid func- 
tion in these patients. This possibility seems rather un- 
likely for several reasons. First, to account for our cor- 
relation between the clinical findings and the hCG 
levels would require that this putative factor’s secretion 
be closely linked to the secretion of hCG, and that its 
half-life be quite similar to the half-life of hCG. Second, 
hCG, pituitary TSH, and LATS exhibit a thyrotropic 
action on the mouse thyroid. Yet, using the mouse thy- 
roid bioassay, we were unable to find evidence for the 
presence of a thyroid-stimulating factor in addition to 
hCG in our patients. It seems unlikely that this putative 
factor would be less apparent than hCG in the mouse 
thyroid bioassay, particularly if it is present in sufficient 
levels to induce hyperthyroidism in our patients. 
Third, using a highly sensitive TSH radioligand- 
radioreceptor assay, we were unable to find any evi- 
dence of a thyrotrepic factor other than hCG in the 
urine of our hyperthyroid patients with choriocar- 
cinoma, or, for that matter, in crude or highly purified 
hCG preparations.'* Thus, the possibility that tropho- 
blastic tissues secrete biologically significant amounts of 
a thyrotropic factor other than hCG has become in- 
creasingly remote in recent years; but this possibility 
cannot be categorically excluded on the basis of the 
available data. 
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It is evident that the finding that hCG is thyrotropic 
in mice’ is consistent with, but not proof of, hCG being 
thyrotropic in man. Indeed, in one other species, the 
chicken, hCG has been reported to lack thyrotropic 
activity. Therefore, several groups of investigators 
have examined the effects of hCG on the human thy- 
roid. Silverberg and associates showed that a crude 
hCG preparation activated adenylate cyclase in human 
thyroid tissue slices, and Sowers and associates'® used a 
crude hCG preparation to stimulate thyroidal iodine 
release in men, but since purified hCG was not used in 
these studies, one could not be sure whether the hCG 
molecule or some other putative thyrotropic factor in 
the crude hCG preparation accounted for the observed 
effects. More recently, we have shown that highly pur- 
ified hCG stimulates adenylate cyclase activity in pur- 
ified human thyroid membranes, and that the hCG 
molecules in crude hCG account for its human thy- 
rotropic activity (Carayon, Lefort, and Nisula, un- 
published observations). Considered together, these 
observations clearly indicate that hCG has a thyrotropic 
action on the human thyroid and, thereby, contribute 
valuable support to the postulated role of hCG in 
the mechanism of choriocarcinoma-associated thyro- 
toxicosis. 

In summary, there is a rather sizable body of clinical 
evidence, derived from studies of gestational tropho- 
blastic diseases, choriocarcinoma, and hydatidiform 
mole, and laboratory evidence, obtained with the 
mouse thyroid bioassay and human thyroid tissue, 
which support a central pathophysiologic role for the 
hCG molecule in the acceleration of thyroid function 
which occurs in patients with trophoblastic diseases. 
The data base for this concept comes primarily from 
the correlation between the hCG level and endogenous 
thyroid function, and from the observation that hCG 
has intrinsic thyroid-stimulating activity. 


We gratefully acknowledge the assistance of the nu- 
merous personnel who cared for these patients on the 
12E Ward of the Clinical Center, National Institutes of 
Health, and the technical assistance of Alexander An- 
tonakos. 
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Tubal lesions subsequent to sterilization and their 
relation to fertility after attempts at reversal 
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Tubal biopsy specimens were obtained at the time 3f -ubal anastomosis in 26 previously sterilized 
women. Scanning electron microscopy showed that half the patients had abnormalities’ of tubal 
mucosa, including loss of mucosal folds, deciliation, and polyposis. These pathologic conditions, the 
morphologic features of which we describe, significantly increase in incidence the longer the time 
after sterilization. Our evidence suggests that the soorer reversal is performed after sterilization the 
greater the chance of a successful intrauterine pregnancy. (Am. J. OBSTET. GYNECOL. 138:86, 1980.) 


THE INCREASING demand for reversal of sterilization 


_has stimulated the development of microsurgical tech- 


niques. Preliminary reports ? indicate that the preg- 
nancy rate after microsurgical anastomosis is double 
that achieved after most conventional methods.* How- 
ever, the pregnancy rate is not so high as the patency 
rate, the incidence of tubal pregnancy is still elevated, 
and pregnancy may occur only many months after the 
operation. It is possible that these disturbances in fer- 
tility could be related to tubal damage subsequent tc 
sterilization. , f 
‘In this study, the morphologic features of the mu- 
cosa of the fallopian tubes were evaluated in a series of 
sterilized patients who underwent reversal operations. 
As controls, tubes were taken from fertile women un- 
dergoing hysterectomy for gynecologic reasons. 
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' Fig. 1. Scheme of sterilized oviduct showing the different sites 


of biopsy. 1, Segment adjacent to the tubal. occlusion on the 
uterine side. 2, Blind loop of sterilized segment. 3, Segment 
adjacent to the tubal occlusian on the ampullary side. 


Material and methods 


Twenty-six sterilized patients were investigated at 


the time of reversal operation. Similar biopsy speci- 


mens of the tubes were also taken from eight patients 
undergoing hysterectomy, and these served as controls. 
All sterilized patients had regular cyclés, but some of 
the control patients had menorrhagia. Sterilized pa- 
tients were between 28 and 42 vears old at the time of 
operation and had been sterilized 1 to 11 years before. 
The technique of sterilization included catgut ligature 
with section, electrocoagulation, or use of the Falope 
ring. The latter method’ has been used in our patients 
for only about 2 years. The site of sterilization in all 
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Fig. 2. Site 1, corresponding to isthmus, 7 years after postpartum ligature. A, Four parallel attenuated 
folds were present on the entire length of the biopsy specimen. A fifth fold ended in the middle of 
the specimen (large arrow). Note the pattern of distribution of ciliated cells (speckled gray-white) and 
four circumscribed areas of deciliation (small arrows). (x 60.) B, Enlargement of deciliated area situ- 
ated just above the interrupted fold. Note complete absence of ciliated cells. The surrounding 
epithelium is uniformly well ciliated. (x 250.) C, Enlargement of the same deciliated area, showing 
the abrupt change from completely deciliated to well-ciliated epithelium. The cells in this area have a 
rounded surface membrane covered by microvilli with single cilium. A few surfac e-contaminating 
red blood cells are seen. (x 620.) 
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Fig. 3. Site 1, corresponding to isthmus, 8 years after ligature 
sterilization. Finger-like polyp is oriented parellel to the folds 
and directed toward the fimbriae. The surface is covered by 
ciliated and nonciliated cells, similar to the mucosa of the 
folds. Although the isthmus is patent, the polyp intrudes into 
the lumen. (x 100.) 


patients was the isthmus, and included at least the be- 
ginning of the ampullary segment in half the patients. 
In each case, at least one biopsy specimen was taken 
which included a complete transverse section of the 
luminal surface of the tube near the site of interruption 
(Fig. 1). 

All specimens were immediately opened longitudi- 
nally under the operating or dissecting microscope to 
expose the tubal lumen, fixed by submersion in 5% 
buffered glutaraldehyde, and prepared for scanning 
electron microscopy (SEM).* ® After SEM, selected 
biopsy specimens were embedded in Epon, and 
semiserial 1-micron sections were examined under the 
light microscope.’ After reversal of sterilization, all the 
patients in this study were followed for a minimum of 1 
year and for as long as 3 years. 


Results 

Since our object was to study only patients with pa- 
tent tubes who sometimes failed to corceive after re- 
versal sterilization had been attempted, the complete 
tubal mucosa of our patients, ideally, should have been 
assessed and compared with the normal. Clearly, this 
was not feasible, and in actual fact the major mucosal 
lesions were largely confined to site 1 shown in Fig. 1, 
so that details are given only for that site. 
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Site 1. This segment, adjacent to the site of steriliza- 
tion, corresponded to the isthmus in most patients, but 
in four it was from the lateral part of the cornu. When 
the biopsy specimens were mounted under the ste- 
reomicroscope (X 10 to X40) before sputtering, flatten- 
ing of the folds was clearly evident in 18 of 26 speci- 
mens. The most interesting finding was the presence of 
polyps arising from the top of the folds. SEM showed 
that the folds were attenuated and covered with ciliated 
and nonciliated cells. In 10 specimens, clearly outlined, 
sharply demarcated areas of deciliation were present, 
measuring 60 to 130 microns and 150 to 180 microns. 
In three specimens, there areas were immediately adja- 
cent to a polyp. The cells in these deciliated areas were 
covered by microvilli, and many had a single cilium 
(Fig. 2). Polypoid formations were present in 14 speci- 
mens. They were either rounded or fingerlike in shape 
and measured 40 to 635 microns in height and 25 to 
370 microns in width. They were either oriented verti- 
cally toward the lumen or followed the direction of the 
folds (Fig. 3). The smallest polyps were found in asso- 
ciation with multiple polyps (Fig. 4). No gland openings 
were seen on the surface of the polyps. After scanning, 
five biopsy specimens with polyps were serially sec- 
tioned and l-micron sections were stained with methy- 
lene blue. The polyps consisted of stromal tissue 
covered by essentially normal epithelium (Fig. 5). 
However, in one polyp a glandular structure was pres- 
ent with features that suggested endometrial origin or 
endometrial metaplasia. All lesions (flattening of folds, 
deciliation, and polyps) were most common in patients 
who had been sterilized for more than 5 years, were 
uncommon in patients who had been sterilized for 3 or 
4 years, and were absent in patients who had been 
sterilized for a shorter period (Table I). 

In control specimens, the mucosa showed normal 
numbers of ciliated and nonciliated cells, no flattening 
of folds, and no polyps. This was irrespective of the 
stage in the menstrual cycle, and we have previously 
shown that optical changes in tubal ciliation are 
minimal.* 

Site 2. This segment, a blind loop at the site of sterili- 
zation, was present in the tube with a Falope ring and 
in five doubly ligated oviducts. On the ringed oviduct, 
the lumen was difficult to identify. Loy-power exami- 
nation of the other loops revealed a dilated lumen with 
a completely flattened epithelial surface. SEM showed 
mainly nonciliated cells which were pleomorphic and 
often appeared stretched and swollen with a rounded 
surface membrane, giving a “cobblestone” appearance. 
Fine microvilli covered most of them. Areas with a cell 
with a single cilium were common. Ciliated cells were 
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Fig. 4. Site 1, corresponding to isthmus, ligated 5 years before at the time of contralateral tubal 
pregnancy. A, The longitudinally opened lumen shows very much attenuated folds. Four rounded 
polyps (small arrows) and one deciliated area next to one of the polyps (large arrow) are present. 
(x110.) B, Enlargement of upper right corner of ÆA. Rounded polyp arising from the top of a fold; 
surface covered by ciliated and nonciliated cells, continuous with the epithelium which covers the 
fold. (x 520.) C, Enlargement of lower left corner of A. The bigger polyp shows ciliated and non- 
ciliated epithelium. In the center of this polyp the cell boundaries are not clear, probably because of 
inadequate washing. The small polyp is pedunculated; cell boundaries are not apparent. (x 540.) D, 
Enlargement of C showing the surface with no clear cell boundaries. The bulk of the surface is 
covered by microvilli, but there are a few ciliated cells. (x 2,200.) 
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Fig. 5. Site 1, isthmus 7 years after postpartum ligature. 4, A polyp arising from one of the folds 
traverses the lumen perpendicularly to the direction of the folds. Its surface is covered by ciliated and 
nonciliated epithelium. (* 115.) B, Section of the polyp shown in 4, A fine layer of gold from the 
sputtering of the biopsy specimen covers the previously scanned surface. The polyp has a predomi- 
nantly tall ciliated and nonciliated epithelium, with stratification at its base and a nonglandular 
stroma. (l-micron section, methylene blue, x 205.) 


very sparse (<5% of cells). No polyps were found in 
these biopsy specimens. 

Site 3. This biopsy site corresponded to the ampulla 
or to the ampulla-isthmus junction in all except three 
specimens, in which it corresponded to the isthmus. A 
normal fold pattern was present in all biopsy speci- 
mens. The surface epithelium had a normal ratio of 
ciliated cells. None of these specimens had polypoid 
formations. 

Fertility subsequent to reversal attempt. Table II 
summarizes the clinical data and fertility after opera- 
tions for reversal of sterilization, relative to the time 
interval elapsing between sterilization and tubal anas- 
tomosis. 


Comment 


Scanning electron microscopy revealed that patients 
who have been sterilized, may develop flattening of 


folds, deciliation, and polyposis in the fallopian tubes. 
The polyps that we observed were generally small, 
varying in size from 40 to 635 microns at their largest 
diameter. Therefore, it is not surprising that these 
polyps were not diagnosed by routine preoperative 
hysterosalpingography performed before some of the 
reversal operations, but they could be easily seen with 
the operating or dissecting stereomicroscope at a 
magnification of 20x to 40x. The covering epithelium 
was composed of ciliated and nonciliated cellsand was 
not different from the surrounding tubal epithelium. 
To our knowledge, this is the first report of tubal 
polyps after sterilization. Intramural polyps have been 
described*: '° and have been said to cause infertility" if 
they are bilateral. 

Until more detailed investigations are undertaken, 
the histogenesis of these polyps must remain specula- 
tive, but certain observations are permissible. The fact 
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Years Number of . Age 
poststerilization patients (n) (Mean + SD) 
More than 5 15 33.4 + 3.4 
3to4 7 32.54 1.7 
Less than 3 4 32.0 + 0.7 
Controls 36.1 + 6.5 








Flattening 






Deciliation (n) Polyps (n) 
14* 8t 11* 
4t 2 4t 
0 0 0 
0 0 0 





*P <0.005 controls. 
TP <0.025 versus. 


Table II. Clinical data and fertility outcome 








Sterilization-reversail interval 





Less than 5 yr | More than 5 yr 


Number of patients 
Technique of sterilization 
Surgical 
Electrocoagulation 
Falope ring 
Unknown 
Age at reversal (range in years, mean + SD) 
Patients with intrauterine pregnancy 
Number (percentage) 
Interval (months) from reversal to pregnancy 
Patients with tubal pregnancy 
Number 
Interval after operation (months) 


*Two patients underwent first-trimester abortion. 


that polyps were found only in women who had beer. 
sterilized for at least 3 years clearly suggests that a time 
factor is involved. It is possible that the polyps derive 
from aberrant regenerative processes after occlusive 
damage to the tubes. Some of the polyps arose on nor- 
mal mucosal folds and were covered by essentially 
normal tubal mucosa, but most were associated with 
flattened folds. This suggests that the polyps could be 
residual foci of normal mucosa on atrophic folds. In 
support of this view, we have noticed that patients whc 
had been sterilized for a long period berore the rever- 
sal attempt tended to have a dilated isthmic segment 
with some hydrosalpinx formation. 

When polyps were present, the segment on the uter- 
ine side of the ligature was generally distended, and it 
was invariably this segment that bore the polyps. A 
hint, and it can be no more than that, that the polyps 
derive ffom foci of acquired endometriosis was the 
finding of endometrium-type epithelium in one ex- 
ample. If Sampson’s reflux theory of the genesis of 
endometriosis is correct, it is scarcely surprising that 
occlusion of the fallopian tubes could facilitate deposi- 
tion of endometrial cells in the proximal (uterine) seg- 
ments, particularly if the tubes are abnormally dilated. 
Further investigations will be required to determine 
the histogenesis of these lesions. Our present data are 


ll 15 
7 ll 
2 al 
1 a 
1 3 
29-35 (31.7 + 1.9) 27-42 (33.4 + 3.4) 
7 (63%) 5* (30%) 
3-5 2-8 
1 0 
22 = 


insufficient to substantiate whether they are related to 
circumstances at the time of sterilization, such as men- 
struation, delivery, termination of pregnancy, or to the 
technique of sterilization. Nevertheless, it is clear that 
the longer the interval after sterilization, the greater 
the epithelial changes that we have observed. 

Our preliminary follow-up data in the assessment of 
clinical outcome permit a few tentative conclusions. 
The shortest time interval so far is 1 year for two pa- 
tients, both of whom are now pregnant, and the longest 
interval is 24 years. It would seem that the sooner 
sterilization is reversed, the more likely the patient is to 
become pregnant, and that from 5 years onward the 
success rate rapidly declines. It is of interest that the 
one instance of tubal pregnancy occurred 22 months 
after the reversal operation, and it was the onl} preg- 
nancy in the series which occurred such a long time 
after the operation. It may be that the development of 
tubal lesions, such as flattening of mucosal folds, de- 
ciliation, and polyp formation, interferes with the 
normal transport of gametes and, hence, reduces fer- 
tility. At present, we believe that these lesions should be 
considered to be an indication of a disorder of the 
isthmic portion of the tube associated with chronic oc- 
clusion. Of course, at the time of a reversal attempt, 


biopsy specimens could be taken only from a small ,-- 
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segment of the tube, so that we are ignorant of the state 
of the tubal mucosa in general. It should be mentioned 
that, at the time of operation, the operating microscope 
is of great help in determining the junction between 
abnormal and apparently normal mucosa and in iden- 
tifying mucosal polyps. 
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Receptor-like binding proteins for testosterone and 


progesterone in the human ovary 
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The.presence of two receptor-like proteins in human ovarian cytosol is described, one for 
testosterone and the other for progesterone. They have high affinity and are saturable, thermolabile, 
and highly specific. The properties of thése proteins are discussed, and their possible role in the 
regulation of ovarian function is discussed. (Am. J. OBSTET. GYNECOL. 138:93, 1980.) 


THE IMPORTANT role of steroid receptors in the 
mechanism of action of steroid hormones has been 


_ recognized during recent years. The ovary is generally 


considered to have two important functions: ovulation 
and the secretion of steroid hormones. Progesterone -s 
not only an important intermediate in steroid synthesis 
but is also produced in large quantities by the develop- 
ing corpus luteum. Until very recently, most of the ez- 
perimental evidence! indicated that the androgens 
were produced de novo only in the thecal cells of tre 
human ovarv. However, McNatty and associates? have 
shown that both cell types in the follicle and the stromal 
tissue can produce androgens as well as progesteror.e 
and estrogen. The various compartments differed not 
in their steroidogenic capacity but in the patterns of 
steroidogenesis shown in relationship to follicular 
growth and atresia. Demonstration of the presence 2f 
progesterone and androgen receptors in the humen 
ovary would suggest that ovarian morphologic features 
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and/or function is regulated by the ovary’s own secre- 
tion. Support for the presence of an androgen receptor 
is provided by the studies of Schreiber and associ- 
ates,” 4 who found a testosterone-binding protein with 
receptor-like properties in ovaries from estrogen- 
stimulated, hypophysectomized, immature female rats. 
Friberg and associates presented evidence that sug- 
gested the presence of androgen receptors in four 
cases of human ovarian tumors. Schreiber and Hsueh® 
and Jacobs and Smith’ have found progesterone 
binders with receptor-like properties in the rat ovary 
and cow ovary, respectively. The purpose of the pres- 
ent study was to investigate the possibility that the 
human ovary contains high-affinity binders for testos- 
terone and progesterone. 


‘Material and methods 

The steroids used were: pregn-4-ene-3,20-dione (pro- 
gesterone); androst-4-ene- 1'7-ol,3-one (testosterone); 
5a-androstan-178-ol,3-one (dihydrotestosterone— 
DHT); androst-5-ene-36,17£-diol (androstenediol); an- 
drost-4-ene-3,17-dione (androstenedione); “estra-1,3,5 
(10)-trierie-3,178-diol (estradiol); 17a,21-dimethyl-19- 
nor-pregn-4,9-diene-3,20-dione (R5020); 1’7a-methyl 
androst- 1,9, 1 1-triene- 17B-ol,3-one (R1881). Progester- 
one (93 Ci/mmol), R5020 (87.0 Ci/mmol), R1881 (87 
Ci/mmol), and testosterone (98.9 Ci/mmol) were pur- 
chased from New England Nuclear; radiolabeled DHT 
(50.6 Ci/mmol) was obtained from Amersham-Searle 


` Corporation. All nonlabeled steroids were purchased 


from Steraloids, Inc., Wilton, N. H. 
Ovaries were obtained from women between the 
ages of 28 and 40, who underwent unilateral or bilat- 
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2 4 6 
H3-Testosterone Bound x!0"°M 


Fig. 1. Scatchard analysis of the testosterone binder in the 
35% ammonium sulfate fraction of a single human ovary. 
Incubations (total volume, 0.6 ml) of increasing amounts of 
*H-testosterone (0.2 to 40 nM) in the presence of 100-fold 
excess of unlabeled testosterone were performed at 4° C 
overnight. 


eral oophorectomy at Baylor College of Medicine- 
affiliated hospitals, mainly for the indication of “re- 
sidual ovary syndrome.” The “residual ovary syn- 
drome”? is a symptom complex in the pelvic area pre- 
sumably resulting from prior pelvic surgical proce- 
dures. The primary symptom is pelvic pain. None of 
the ovaries used in this study had any type of tumor 
(functional or nonfunctional). Immediately after the 


ovaries were removed, they were placed in cold saline - 


solutiqn and transferred to the laboratory, where ‘they 
were washed several times with cold saline solution to 
remove the blood. The two final washes were with buf- 
fer (10'mM tris-HCl, pH 7.4, with added 1.5 mM 
ethylenediaminetetra-acetic acid, 12 mM thioglvcerol, 
and 10% glycerol). The tissue was then sliced into small 
fragments and homogenized by means of a polytron 
PT-10ST with 3 volumes of buffer. The suspension 
obtairied was then centrifuged at 1,000 g for 15 min- 
utes to sediment nuclei. The supernatant was cen- 
trifuged at 105,000 g for 60 minutes, to furnish cytosol 


Table I. Displacement of 3H-testosterone from the 
androgen binder by competing radioinert steroids 
{expressed in terms of relative ‘binding affinity) 








Relative 
Hon eh Sy Competing binding affinity 

3H-steroid nonlabeled steroid (%) 
Testosterone ` Testosterone . 100 

DHT 77.5 

Androstenediol 18.2 

, Androstenedione 3.3 

R5020 <0.5 

Estradiol <3.0 





as a Clear supernatant. One hundred percent saturated 
ammonium sulfate was then added dropwise with stir- 


. Ting to the cytosol over 60 minutes to give a final con- 


centration of 35% ammonium sulfate.’ The resulting 
precipitate was pelleted by centrifugation, and the su- 
pernatant was discarded. The pellet was dissolved in 
buffer. The fractionated cytosol thus obtained was then 
stripped of endogenous hormone by a I-hour incuba- 
tion with 1 volume of 0.5% dextran-coated charcoal 
(0.5% charcoal and 0.05% dextran T 70) at 4° C. 

Scatchard analyses! were performed with the use of 
5H-testosterone (0.2 to 40 nM), 3H-progesterone (0.4 to 
13 nM), 8H-DHT (0.4 to 22 nM), 7H-R5020 (0.49 to 27 
nM), and ®H-R1881 (0.67 to 18 nM). Nonspecific bind- 
ing was determined from duplicate assays carried out 
in the presence of a 100-fold excess of unlabeled hor- 
mone. Incubations were carried out for 18 hours at 4° 
C, after which 0.5 ml of dextra-coated charcoal solution 
(DCC) was added to each tube and allowed to incubate 
for 5 minutes before being centrifuged to remove the 
free hormone. The fraction containing macromolecu-_ 
lar bound hormone was decanted into 7 ml of scintilla- 
tion cocktail (Scintiverse, Fisher) and then counted. 
Data were analyzed by Scatchard analyses to assess the 
concentration of specific binding sites in the cytosol and 
the equilibrium dissociation constants of binding. Cyto- 
sol protein concentrations were determined by the 
Bio-Rad assay, using Coomassie Brilliant Blue G250."" 

Competition analyses for the various steroids were 
performed in the presence of fivefold to 100fold excess 
of various radioinert steroids. The macromolecular 
bound counts were determined as described above. 
The results were calculated taking into consideration 
the nonspecific binding and were expressed În terms of 
relative binding affinity. 


Results 


Scatchard analyses revealed that the 35% ammonium 
sulfate fraction of the human ovarian cytosol showed a ` 
high-affinity binding for testosterone, Kg = 3.3 + 0.6 
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Fig. 2. Competition analysis for *H-testosterone by fivefold to 100-fold excess of radioinert testoster- 
one, DHT, androstenedione, and androstenediol., Incubations were performed at 4° C overnight. 


nM (n= 3), with a single class of binding sites ata 


‘concentration .of 0.36 + 0.16 pmoles/mg of cytosol 


protein. Fig. 1 demonstrates a typical Scatchard analy- 
sis for testosterone. 7H-DHT (0.4 to 22 nM) was found 
to bind to the androgen binder, Ka = 6.2 nM, with a 
single class of binding sites, the concentration of which 
was | pmole/mg of cytosol protein. The Kg of 2.9 nM 
for the synthetic androgen, R1881, agrees well- with 
that found for testosterone. Incubation for 30 minutes 
at 25° C in the presence of protease (5 mg/ml) caused 


91% of the specific binding of testosterone to be, 


abolished. Incubation of the cytosol for 30 minutes at 
25°C resulted in a 12% decrease in the specific binding 
whereas raising the incubation’ temperature to 45° G 


‘(for 30 minutes) resulted in a 53% decrease-in specific 


binding. , F 
Competition analyses demonstrating the specificity 
of the high-affinity androgen binder in the ovary are 


` expressed in terms of relative-binding affinities (RBA), 


where . 
eConcentration of unlabeled testosterone 
RBA = giving 50% competition x 100 





e -Concentration of the competizor 
‘giving 50% competition 


Table I presents the displacement of *H-testosterone — 


from the androgen binder by various competitors. Th:s 


. table demonstrates the high specificity of the androgen 


binder for testosterone. DHT is a considerable compe- 


. + . . 
titor, but androstenediol and androstenedione are 


Moles H®- Testosterone Bound x 107!° 





4 8 Ra’. 16 


: 3 -9 
Moles H - Testosterone Added x10 


Fig. 3. Saturation curve for ”H-testosterone binder in the 35% 
ammonium sulfate fraction of the human ovary, demonstrat- 


„ing saturability of the binder. f 


much weaker competitors. R5020 (a synthetic steroid 
with high affinity for the progesterone receptor) has no 
displacing ability, which demonstrates the specificity of , 
this binder for androgens. The extremely low relative 
binding affinity for estradiol precludes any significant 


binding of estrogens or contamination with serum 


testosterone-estrogen binding globulin (TEBG). Fig. 2 
presents the competition analysis for the testosterone 
binder by various steroids. Fig. 3 demonstrates the | «- 
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Fig. 4. Scatchard analysis of the progesterone binder in the 
35% ammonium sulfate fraction of the human ovary. Incuba- 
tions (total volume, 0.6 ml) of increasing amounts of 3H- 
progesterone (0.4 to 18 nM) in the presence of 100-fold excess 
of nonlabeled progesterone were performed at 4° C over- 
night. 


saturability of androgen binder. Only 10 nm of testos- 
terine is required to saturate the binder. 

Scatchard analysis of the 35% ammonium sulfate 
fraction of the human ovarian cytosol revealed a high- 
affinity binder for progesterone, Ka = 7.6 + 1.8 nM 
(n = 6), with a single class of binding sites, the concen- 
tration of which was 0.43 + 0.37 pmole/mg of cytosol 
protein. Fig. 4 presents a.Scatchard analysis for H- 
progesterone. The average Ka for the synthetic pro- 
gestin, R5020, was 3.6 + 3.3 nM (n = 3), with an aver- 
age receptor site concentration of 0.28 + 0.22 
‘pmole/mg of cytosol protein. Table Il presents the 
specificity data for the progesterone binder (shown also 


for R5020). It does not bind to androgens (testoster- . 


one), nor does it bind to cortisol, which also shows that 
there is no contamination with serum cortisol-binding 
globulin (CBG). The saturability of the progesterone 
binder is demonstrated in Fig. 5. As little as 8 nM of 
progesterone will saturate the binder. 

As a control, Scatchard analyses were performed 
in pregnancy serum for progesterone, testosterone, 
R1881, and R5020, with and without a 35% ammonium 
sulfate cut. As expected, only testosterone gave specific 
.. binding in the untreated serum, with a Kg of 1.2 x 1078 
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Fig. 5. Saturation curve for °H-progesterone binder in the 
35% ammonium sulfate fraction of the human ovary, dem- 


` onstrating saturability of the binder. 


Table II. Displacement of “H-progesterone and 
5H-R5020 from the progesterone binder by 
competing radioinert steroids (expressed in terms 
of relative binding affinity 











Relative 
binding affinity 
(%) 





Competing 
nonlabeled steroid 





3H-steroid 





Progesterone Progesterone 100 
R5020 100 
Testosterone <1.0 
Cortisol 0 

R5020 R5020 100 

; Progesterone 69.3 
Testosterone 2.0 
Cortisol 0 





M. In the serum fractionated with 35% ammonium sul- 
fate, no specific binding was obtained. 


Comment 


The fact that antiandrogens, such as flutamide and 
cyproterone acetate, reverse the ovarian action of 
human chorionic gonadotropin on the ovary of the 
estrogen-stimulated hypophysectomized rat’? ' en- 
couraged Schreiber and associates’ to search for testo- 
sterone receptors in the rat ovary. When they demon- 
strated the receptor-like, high-affinity, thermolabile, 
and saturable binder for testosterone, they hypothe- 
sized that it might change the level of ovariah andro- 
gens in the ovary, thus preventing the estrogen- 
induced ovarian gain in weight due to proliferation of 
granulosa cells.’* In a later study,‘ they were able to 
show the selective nuclear uptake of testosterone by 
granulosa cells and the presence of a nuclear-testo- 
sterone protein complex. The conclusion they reached 
was that an intraovarian control of preantral follicular 
development exists which is mediated by testosterone. 


Volume 138 
Number 1 


This report describes a protein in human ovarian 
cytosol that has the characteristics of an androgen re- 
ceptor, that is, it has high affinity, a Ka of 3.2 nM, which 
is similar to the Ky of the testosterone receptor of the 
estrogen-stimulated, hypophysectomized rat, described 
by Schreiber and associates,” and the Ky of 3 nM re- 
ported for the prostatic DHT cytosol receptor.’® The 
binder described has specificity for testosterone. DHT 
is a considerable competitor for the binder, but other 
androgens, such as androstenediol and androstenedi- 
one, are much, weaker competitors. The binder is 
thermolabile, and although it is more heat resistant 
than the androgen binder found in the rat, it is unlikely 
that it is an androgen-binding protein. Tindall and as- 
sociates'® have shown that a temperature of 50° C will 
decrease the binding to the cytosol receptor in the 
epididymis and the ventral prostate of the rat; the bind- 
ing to the androgen-binding protein (ABP) was not 
influenced by heating to 50° C. By using 35% am- 
monium sulfate fractionation, we were able to purify 
the binder and eliminate contaminatior. with serum 
TEBG. 

This report also describes the presence of a recep- 
tor-like protein in ovarian cytosol with high affinity for 
progesterone. It is specific for progesterone and 
R5020. Cortisol did not displace progesterone or 
R5020 on this binder, which shows that the ammonium 
sulfate fractionation removes cortisol-binding globulin, 
a high-affinity progesterone binder. In tissues in which 
a high-affinity progesterone binder is found, the pres- 
ence of an estrogen binder is also usually demon- 
strated. However we were unable to find a high-affinity 
binder for estradiol in human ovarian cytosol. It is 
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Climacteric symptoms in the menopausal woman are perplexing to the physician. Recent literature 
concerning the relationship of estrogen to carcinogenesis has caused many women to discontinue 
this medication; thus, there is a need for an alternative therapy for the relief of these symptoms. The 
drug medroxyprogesterone acetate (Depo-Provera) was assessed in a double-blind, randomized, 
placebo-controlled study involving 48 subjects. Only ons of the placebo-treated patients claimed any 
relief from climacteric symptoms while only two of the patients who received the study drug noted 
little or no relief (P < 0.0001). Relief from climacteric s7mpioms began at 4 to 7 days after entry into 
the study and extended for 8 to 20 weeks, The only side effects were withdrawal bleeding and a 
slight, transient weight gain. Depo-Provera appears to ze & reliable substitute for estrogen in the 
treatment of climacteric symptoms. Further investigations with this medication seem indicated. 


(AM. J. OBSTET. GYNECOL. 138:99, 1980.) 


DURING THE TRANSITION between the menstrual 
and postmenstrual years, commonly known as the 
perimenopausal period, there is a gradual diminution 
in the amount of estrogen produced by the ovaries 
while the amount of pituitary gonadotropins secreted 
by the adenohypophysis is increased in a compensatory 
effort to sustain failing ovarian function.' This change 
in hormonal milieu of the postmenopausal woman as 
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well as the castrated woman may be accompanied by 
various symptomatic and clinically significant changes. 
Vasomotor symptoms such as “hot flashes” are common 
in this group of women. These vasomotor symptoms 
vary in their severity from slightly bothersome to in- 
capacitating and may occur in up to 30% to 50% of 
women at risk.? Other symptoms such as vaginal at- 
rophy, insomnia, nervousness, and night sweats also 
are frequent complaints. Osteoporosis, related to es- 
trogen deprivation, may result in hip fracture, which is 
one of the most common causes of death and disability 
in the geriatric age group.® All of these symptoms are 
becoming more frequent since more women are surviv- 
ing for a longer period of time. Therefore, the relief of 
these climacteric symptoms appears important. 

Many women affected with climacteric symptoms 
have derived significant benefit from hormonal re- 
placement with natural or synthetic estrogens.‘ In most 
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"Table I. Demographic data 


a September 1, 1980 
$i Am. J. Obstet. Gynecol. 














Age* 

No. of white patients/No. of black patients 9/3 
Prior hysterectomy* 

Parity 


43.0 +9,9 


11/12 
3.223. 
Atrophic maturation indext ` Ai 10 


Placebo ? 


44.9 £7.1 39.8 + 12.6 53.2 + 6.6 
9/3 “8/4 8/4 
8/12 “9/12 3/12 

1.8 + 1.5 17 £16 2941.7 


ll. me sl 





*Significant at P < 0.0008. 


“tLess than 20% superiicia) cells (indicating lesser estrogen effect). 


Table II. Patient discontinuance in DMPA study 
for treatment failure 











150 mg | 100 mg | 50 mg Placebo 


Discontinuance due to 0 0 2 9 
treatment failure 





cases, this medication will reduce the severity of hot 
flashes and decrease the rate at which they occur, as 
well as having a positive effect'on the other symptoms. 
However, there are many subjects with menopausal 
symptoms in whom estrogen compounds are contrain- 
dicated. These relative contraindications include a his- 
tory of adenocarcinoma of the uterus or breast, throm- 
bophlebitis, hypertension, liver disease, and diabetes.’ 
In addition, there are other subjects who are symp- 
tomatic but in whom estrogen, even in small amounts, 
causes more undesirable symptoms such as mastodynia, 
worsening of fibrocystic disease, breakthrough bleed- 
ing, gastrointestinal difficulties, and growth of leio- 
myomas. Moreover, recent literature, although not 
substantiated, has indicated a possible association be- 
tween growth of certain forms of hormonally responsive 
carcinomas and the use of estrogens. Finally, some 
women do not show a diminution of vasomotor symp- 
toms even with large doses of estrogens.” 

These exclusion categories appear to comprise a 
large number of women with climacteric symptoms in 
whom, estrogen therapy is not tenable. For these sub- 
jects the alternatives to estrogen’ are tranquilizers, 
mood elevators, anticholinergic agents, diuretics, and 
androgens, methods which have enjoyed limited to 
variable success. Because oncologists had noted some 
relief of “hot flashes” in postmenopausal women 
treated with medroxyprogesterone acetate (Depo- 
Provera) for metastatic cancer, the drug appeared to 
offer some promise in treatment of normal subjects 
suffering from vasomotor symptoms.” 

This study was designed to assess the effectiveness of 
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Depo-Provera (DMPA) in alleviating the intensity and 
number of “hot flashes” in perimenopausal and post- 
menopausal women-as well as those surgically cas- 
trated. Provisions were taken ‘to assess the lowest pos- 
sible effective dosage of DMPA since previous studies 
demonstrated the drug to be complicated by certain 
side effects at the “routine” dose of 150 tng/month.’ It 
was hoped that those subjects in whom estrogens are 
contraindicated or intolerable might be afforded relief 
from climacteric symptoms by this drug. 


Material and methods 


This study was a randomized, double-blind, placebo- 
controlled investigation of three dosage schedules (50, 
100, and 150 mg) for DMPA. Patients entering the 
study were menopausal or perimenopausal (naturally 
or surgically). All had a significant number of hot 
flashes and night sweats (more than one per day). None 
of the subjects had evidence of malignancy or con- 
traindication to hormonal therapy. They were judged 
as reliable in keeping records of subjective symptoms 
and were able to return at regular intervals for evalua- 
tion. Patients were further willing to have the medicine 
injected intramuscularly, were agreeable to having 


‘blood drawn for laboratory analysis, and understood 
` they might receive a placebo. 


The primary measurable endpoint of the study was 
the hot flash. As a method of quantitation, these pa- 
tients had at least one hot flash daily and had been 
experiencing this symptom regularly for at least 4 
weeks prior to starting the program. Response was 
graded by history as: (1) minimal response (25% re- 
duction in frequency), (2) fair response (50% reduc- 
tion), (3) good response (75% reduction), or (4) excel- 
lent response (total élimination of hot flashes). The 
frequency of vasomotor symptoms was kept on a “hot 
flash calendar” on which data were recorded daily. The 
incidence and severity of vaginal bleeding were simi- 
larly recorded. 

Some subjects had been taking estrogen compounds 
for relief of vasomotor symptoms in the past, but not 
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within 4 weeks of entering the study. A maturation 
index was obtained in each patient to confirm the ab- 
sence of normal amounts of estrogen. Patients were 
excluded from the study if they had hepatitis, active 
renal disease, hypertension, history of thromboembolic 
disease, regular menstrual function, female genital 
cancer, positive Papanicolaou smear, or undiagnosed 
pelvic pathologic condition. a 

After assessment, 48 eligible candidates entered the 
study, signed informed consent forms, and underwent 
a physical examination including breast examination, 
bimanual pelvic assessment, Papanicolaou smear, and 
maturation index. Pertinent laboratory data obtained 
at the initial visit included a complete blood count, 
urinalysis, and determination of serum glutamic oxalo- 
acetic transaminase, alkaline phosphatase, bilirubin, 
blood urea nitrogen, and glucose. After a 2-week ob- 
servation period to establish a baseline, each partici- 
pant had one injection of either DMPA or placebo. She 
was then evaluated historically at 2; 4, 6, 8, 10, and 12 
weeks after injection. Physical ahd laboratory exami- 
nation as outlined above was also performed at 4 and 
12 weeks after medication. 


Results 

Table I shows that the age, parity, and incidence of 
hysterectomy in the treatment group are different 
from those of the placebo, group. Also a significant 
number of women in the group receiving DMPA had 
had prior hysterectomy, many at an early age, which 
perhaps accounts for the low age of the DMPA pa- 
tients. These differences were significant at the P < 
0.0008 level. Other assessment criteria, such as the ini- 
tial number of hot flashes, the oriset and length of 
symptomatology, race, gravidity, parity, age of men- 


arche, prior gynecologic symptoms, associated medica- 


tion or symptomatology, and the incidence of prior es- 
trogen therapy were not significantly different in each 
group. Likewise, the laboratory assessment revealed. 
only occasional aberrations from normal in the random 
blood glucose and liver function studies and these were 
equally distributed between the two groups. Finally, the 
maturation index in most patients indicated an atro- 


phic or nonestrogenic vaginal smear. 


There were significant differences between the 
treatment and placebo groups when the patient dropou- 
rate, subjective improvement, and satisfaction with 
therapy as well as the diminution in number of hoz 
flashes and night sweats were considered. Table II 
shows that among the 24 patients in the 100 and 150 mg 
DMPA groups no patiént discontinued the study be- 
cause of treatment failure. In those receiving 50 mg cf 
the parent compound, two patients discontinued the 


Medroxyprogestérone acetate for climacteric symptoms 101 


TREATMENT 

A = 150 mg. Depo-Provera 
180 O = 100 mg. Depo-Provera 
140 < O= 50mg. Depo-Provera 
130 @ = Placebo 


PERCENT IMPROVEMENTS - 
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Fig. 1. Percent improvement in subjective symptoms of pa- 
tients receiving Depo-Provera or placebo. 
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PERCENT SATISFIED 





ae 4 6 8 10 12 
EVALUATION WEEK 


Fig. 2. Percent of patients satisfied with treatment regimen 


(Depo-Provera or placebo). 


study at 6 and 8 weeks respectively. However, 75% of 
the placebo group dropped out of the study between 6 
and 10 weeks (average 6.5 weeks). Therefore, only three 
of the 12 patients who received placebo completed the 
entire 12-week study period, whereas only two of the 36 
patients receiving DMPA dropped out because of 
treatment failure. The difference between these figures 
is highly statistically significant (P < 0.0002). 
Improvement in the patient’s perception of relief of 
symptoms is shown in Fig. 1. These data demonstrate 
that in general the placebo patients demonstrated an 
improvement of 15% to 20% in their symptomatology 
during the course of therapy. This placebo effect, how- 
ever, was extremely variable among patients at each 
asséssment period and all patients in this group re- 
ported feeling worse compared to their initial evalua- 
tioii on at least one follow-up visit. When the placebo 
patients are cornpared to those receiving DMPA there 
is a wide difference, with the treatment group showing 
75% to 100% relief of symptoms between the second e. 


Emotional lability 2 1 l 3 
Weight gain l 1 1 l 
Breast tenderness l l 0 0 
Menorrhagia 0 1 1 1 
Acne l l 0 0 
~ Depression 0 l 1 3 
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TREATMENT 


70 As 150 mg. Depo-Provera 
65 i = 120 mg. Depo-Provera 
D 50mg. Depo- Provera 


60 = Flacebo 


WEEKLY HOT FLASH AVERAGE. 
FOR TWO WEEK INTERVAL 





(0) 2 4 6 8 10 12 
EVALUATION WEEK 


Fig. 3. Relationship of treatment to mean number of hot 
flashes/night sweats per week. 


` Table III. Side effects in DMPA study patients* 






Side effect 





* After initial 2 weeks. 


week and the fourth week after treatment was begun. 
In general, there was a stratification at each bimonthly 
evaluation period indicating greater improvement with 
all doses of DMPA compared to placebo. The differ- 
ences between the three levels of active medication did 
not show the expected dose-response curve. There was, 
however, a trend toward a reduction in symptomatic 
relief in the tenth and twelfth weeks in those receiving 
50 mg of DMPA compared to the other two dosage 
regimens of active medication. i 

Fig. 2 displays the percent of patients satisfied with 
the treatment. Those in the placebo group indicated a 
slight improvement over symptomatology on the initial 
visit, but this response was variable. The difference in 
satisfaction with treatment was evident when any or all 
of the DMPA group were compared to the placebo. 
There appeared to be stratification in satisfaction based 
on the amount of DMPA administered among the 
three groups of patients receiving the parent com- 
pound, however, this trend was not statistically sig- 
nificant. 

The data in Fig. 3 demonstrate the change:in mean 
number of hot flashes and night sweats at each 2-week 
interval; the weekly average of these vasomotor symp- 
toms depicts changes in each category. ‘Those patients 
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in the placebo group appeared continually to have 35 
or 40 hot flashes per week throughout the entire 12- 
week evalvation period. After injection all patients re- 


` ceiving the DMPA evicenced a 25% to 45% reduction 


in the frequency of these vasomotor symptoms; this 


` result was significantly different from that of the 


placebo group. The reduction continued through the 
fourth week and then plateaued between 5% and 50% 
of the original level for the remainder of the study. 
Although there appear to be differences in response 
among the patients receiving the various dosages of 
DMPA, the results are not statistically significant for 
this limited sample. 

Table III shows the side effects occurring in these 
patients. Only three patients (two in the treatment 
group and one in the placebo group) had irregular 
bleeding. None of these required surgical intervention. 
Only one patient in each group had a slight weight 
gain. In general, the symptoms of emotional lability 


‘and depression, which were present initially, resolved 


in most instances by the third week of treatment. The’ 
physical examinations and laboratory data at 4 and 12 
weeks, respectively, were summarized and compared to 
the initial data: No remarkable changes occurred in the 
variables as they were compared to the treatment 
schedule or to the data obtained from the initial visit. 


Comment . 


The vasomotor symptoms found in women with fail- 
ing ovarian function is not clearly related to any one 
factor. The most obvious cause of these hot flashes can 
be correlated to the diminishing amount of estrogen 
found during this period. Support for this theory is 
found in the data which show that hot flashes have 
been relieved by the administration of estrogens in 
women with these symptoms.‘ However, this may not 
be the only mechanism for the development of these 


‘vasomotor signs since hot Hashes are also observed dur- 


ing pregnancy, when the estrogen levels are actually 
higher than ih the nonpregnant normal woman.® In 
addition, many postmenopausal women who have very 
low estrogen levels never develop these symptoms.’ 


` Moreover, other subjects with very low estrogen levels, 


such as normal men, prepubertal female subjects, and 
subjects with gonadal dysgenesis or postpill amenor- 
rhea ‘rarely have hot flashes.® 

Another’ theory concerning the etiology "oF the hot 
flashes is that they may be attributed to the elevated 
gonadotropin levels which occur during the postmeno- 
pausal period." This theory also is far from complete 
since conditions with elevated levels of luteinizing hor- 
mone (LH) and follicle-stimulating hormone (FSH), 
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such as constitutional isosexual precocity, ahd Klinefel- 
ter’s syndrome may not evidence hot flashes as a man- 
ifestation unless they are sensitized to estrogen. In 
addition, the medication Danazol, a potent anti- 
gonadotropin substance which markedly lowers the 


- LH/FSH level, has been tested in postmenopausal 


women and does not affect the severity or incidence of 
hot flashes.’* Other factors such as vasoactive sub- 
stances, peripheral conversion of hormones, changes in 
remote, endocrinologically active areas affected by alow 
estrogen/high gonadotropin ratio, and unknown fac- 
tors may be involved in the vasomotor instability causing 
these symptoms.” '3 

Bullock and colleagues’ have shown that DMPA is 
efficacious in the reduction of the severity and number 
of.vasomotor symptoms in the postmenopausal wom- 
an. The mechanism by which this drug inhibits the hot 
flashes is unclear. There is disagreement as to the effect 
of the medication on gonadotropin levels. Some dem- 
onstrate a complete and even suppression of go- 
nadotropin,” while others showed variable effects.'* '° 
LH appears to be involved in the genesis of climacteric 
symptoms and DMPA seems to affect the gonadotropin 
production or its end-organ effect.” 

Clinically, Bullock and co-workers found that the 
administration of DMPA (150 mg intramuscularly) 
brought prompt and complete relief of hot flashes in 
51 of 57 (89.5%) patients so treated. This was com- 
pared to three of 12 patients (25%) who obtainec 
relief of their symptoms by placebo. The side effects 
noted in approximately 10% of the patients were 
limited to irregular spotting, fluid retention, and de- 
pression. Others® '° have also found this drug effective 
for relief of climacteric symptoms. 

Seymour and Powell'® found that the irregular bleed- 
ing could be controlled by giving small doses of estro- 
gen for the first 7 days of each month. There is also 
much evidence that the administration of this drug r2- 
lieves hot flashes in castrated women with metastatic 
cancer.® 

The data in the current study confirm that this drug, 


-regardless of its method of action, appears to reduce 
the number of climacteric symptoms in perimen- 


opausal and postmenopausal women. Previous studies 
have addressed the question in aged women and in 
those with cancer. There is good evidence from this 
study that the drug works equally well in young women 
who have surgically lost ovarian function. The differ- 
ence in age, in this study, is probably related to :he 
preponderance of patients having prior hysterectornies 
in the treated-group. It is logical to assume that -f a 
woman is postmenopausal at an early age, the deciding 
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factor was probably surgical intervention. Although it 
is unlikely that the age or prior hysterectomy differ- 
ence in each group had a material bearing on the re- 
sults of the study with reference to climacteric symp- 
toms, the weighted age difference in the DMPA groups 
remains unexplained. 

We had hoped to show a difference in side effects or 
efficacy at various dosage levels of DMPA. However, 
since the vast majority of patients had experienced 
prior hysterectomy, the incidence of irregular bleeding 
could not be tabulated. In contrast to the studies by 
Bullock and colleagues® * we did not find a high inci- 
dence of abnormal bleeding. There were slightly more 
patients in the placebo group who experienced tran- 
sient depression, emotional lability, and weight gain, 
but this was not statistically significant. Breast tender- 
ness, edema, nausea, and vaginal dryness occurred oc- 
casionally and were evenly distributed in each group. It 
must be remembered that symptoms such as vaginal 
atrophy or osteoporesis will not be affected by DMPA. 

There were apparent differences within the treat- 
ment group in the perception of how the patient felt 
and her satisfaction with treatment. At the 8-, 10-, and 
12-week visits more patients were satisfied and felt bet- 
ter if they had received 150 or 100 mg of DMPA as 
compared to the 50 mg dose. This was only a trend, 
however, and no statistically significant difference was 
present. Therefore, no comparison can be made as to 
side effects or efficacy among the three dosage levels of 
DMPA. 

This study has shown that DMPA is efficacious in 
decreasing the number of hot flashes, in providing a 
subjective increase in sense of well-being, and in pro- 
viding patient satisfaction with the treatment regimen, 
This therapy is also effective in the young castrated 
woman, whereas previous investigations have shown 
effectiveness only in aged women with and without 
cancer. Therefore, it appears to be a logical choice in 
women severely affected by climacteric symptoms who 
are physiologically or psychologically intolerant of es- 
trogen compounds or who do not receive relief from 
hormonal therapy. This study does not answer the 
question of the smallest effective dose of DMPA, al- 
though a trend toward relief of symptoms for a longer 
period of time with higher doses of DMPA was found. 
It would appear that perhaps a large, multicenter study 
might better demonstrate the efficacy at various dosage 
levels of DMPA and incidence of side effects in women 
with climacteric symptoms. Nevertheless, the drug does 
appear to be effective for relief of climacteric symp- 
toms and no unusual side effects have been noted in 
this or other studies. Further work seems indicated. 
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The obstetrician’s opportunity: Translating ‘‘breast is 
best’’ from theory to practice 


BEVERLY WINIKOFF, M.D., M.P.H. 
EDWARD C. BAER, B.A. _ 
New York, New York 


” 


The superiority of breast-feeding to artificial feeding of infants has been well established for 
nutritional, biochemical, antiinfective, psychological, economic, and contraceptive reasons, The 
promotion of breast-feeding should, therefore, be a high-priority concern of health workers. Both 
provision of information and support to expectant mothers and changes in hospital routines in the 
perinatal period have been shown capable of dramaticall increasing the incidence and duration of 
breast-feeding in populations studied. Mcreover, these in-erventions are quite specific, effective, 
manageable, and affordable. Obstetricians have a specia! responsibility and capacity to promote 
breast-feeding given their contact with women throughour pregnancy and their influence on hospital 
birth routines. A greater commitment on he part of obstetricians to promote breast-feeding could 
accelerate and extend the current shift back to breast-feeding, to the benefit of mothers and their 
babies in all socioeconomic groups. (AM. J. OBSTET. GYNECOL. 138:105, 1980.) 


EACH YEAR, scientific evidence provides increasing 
justification for promoting breast-feeding. While the 
protective effects of breast-feeding against common 
infections are especially important in unsanitary envi- 
ronments, mounting clinical and epidemiologic evi- 
dence demonstrates distinct advantages, even in mod- 
ern industrialized societies.” However, theoretical 
knowledge of the superiority of breast-feeding has sel- 
dom been translated into a commitment to promote it 
in the community. | 

Re-examination of attempts to promote breast-feed- 
ing demonstrates, nevertheless, that enlightened medi- 
cal practice can substantially increase the prevalence 
and length of successful lactation.. The common per- 
ception that trends away from breast-feeding are an 
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, 
inevitable part of “modernization” and are difficult to 
reverse does not seem to be accurate. In fact, there 
appears to be a series of specific, manageable steps that 
can increase markedly the incidence and duration of 
breast-feeding, and, as a bonus, they are not costly to 
implement. It seems that there are no special secrets 
to promotion of breast-feeding; what a rational per- 
son would think might work does, in fact, work. (See 
Table I.) 

Finally, analysis of the key points for intervention 
demonstrates that most are closely linked to obstetric 
practice and attitudes for several reasons. First,*in the 
United States, obstetricians bear central responsibility 
for delivering prenatal care directly to patients, for set- 


‘ting medical standards for maternity services, and 


for providing public information on pregnancy and 
childbirth. Second, obstetricians generally are charged 
with supervising and monitoring the performance of 


. labor and delivery services in hospitals. Third, obstetric 


attitudes and practices act on the mother throughout 
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Table I. Summary of selected intervention program effects on incidence and duration of breast-feeding 





Source 





Information and support: 
Brimblecombe and 
Cullen! (1977) 


Burne“ (1976) 


Coles and Valman?” 
(1976) 
Creery** (1973) 


De Chateau et al.” 
(1977) 

Halpern et al.” 
(1972) 


Kirk® (1978) 


Meyer” (1968) 


‘Rawlins™ (1978) 
Sjölin” (1976) 


Sloper et al.” 
(1977) 

Sloper et al. 
(1975) 

Smart and Bam- 
ford? (1976) 

Waller (1946) 


Changes in hospital routines: 
` Bjerre and Eke- 
lund”? (1970) 
Clavano” (1978) 


De Chateau® 
(1976) 


De Chateau et al. 
(1977) 


Jackson et al.” 
(1956) 
Johnson® (1976) 


Klaus and Ken- 
nell!® (1976) 


Exeter, England 
Oxford, England 


Harrow, England 
Cheltenham, England 


Umea, Sweden 


" Dallas, Texas 


Edinburgh, Scotland 


U.S. hospitals 


Indiana 


Uppsala, Sweden 


Oxford, England 
Oxford, England 
Manchester, England 


Woolwich, England 


Malmö, Sweden 
Baguio, Philippines 


Umea, Sweden 


Umea, Sweden 


New Haven, Connecti- 
cut > 
Seattle, Washington 


Guatemala City, Guate- 
mala (Social Security 
Hospital) 








Type of intervention 


Education of midwives and 
health visitors on consul- 
tant unit (L) 

Continuity of care by 
stable, familiar health 
team (L) 

Hospital-based education 
program (L) 

Education of health pro- 
fessionals (L) 

Education of fathers (P) 


Positive attitudes of pedia- 
tricians (C) 


Education by doctors and 
nurses (L) 


Hospital programs to pro- 
mote breast-feeding 
(unspecified (C) 


Obstetric counseling and 
group support (L) 
Mass media education (L) 


Education of midwives and 
health visitors (L) 


Education of midwives (L) _ 


Education of hospital staff 
(L) 

Daily expression of colos- 
trum (P) 


Rooming-in (P) 


Rooming-in, no supple- 
mentarv food (L) 

Skin-to-skin contact and 
immediate suckling after 
birth (P) 

No routine weighings and 
no supplementary food 
(P) 

Skin-to-skin contact and 
immediate suckling after 
birth (P) 

Rooming-in (P) 


Immediate suckling after 
birth (P) 

Immediate suckling after 
birth (P) 





Sample size 


562 


278 


2,951 
hospitals 
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Time of 
measurement 


Hospital discharge 


6 weeks post 
partum 


Hospital discharge 
Hospital discharge 
Duration 


* 


Initiation 

1 mo post partum 
4 mo post partum 
Hospital discharge 


Hospital discharge 
5 mo post partum 
1 mo post partum 
2 mo post partum 
4 mo post partum 
6 mo post partum 
Hospital discharge 
5 mo post partum 
Hospital discharge 


Hospital discharge 


* 


Hospital discharge 


* 


-3 mo post partum 


Duration 


Duration 


Duration ¢ 


4 


2 mo post partum 


6 mo post partum 


12 mo post 
partum 





C = Cross-sectional. L = Longitudinal. P = Prospective controlled. 


*Not given. 
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% Breast-feeding 
or duration of 
breast-feeding 

before inter- 
vention (or in 

-control group) 


42.5% 
32.0% 


54.7% 
45.0% 


75 days (fathers 
not informed) 
14.5% (pediatri- 
cians indiffer- 
ent about 
breast-feeding) 

43.6% 

26.9% 

10.3% 

18.0% (overall 
rate) 


33.0% 
15.0% 

` 39.5% 
22.1% 
6.0% 
1.0% 
37.0% 
23.0% 
14.0% 
37.0% 


56.0% 


76.0% 
26.4% 
26.0% 


42 days 
108 days 


1.77 mo * 
16.6% 


16.7% 
0.0% 








% Breast-feeding 
or duration of 
breast-feeding 
- after inter- 

vention (or in 

control group) ` 


51.0% 
69.0% 


69.4% 
64.0% 


135 days (fathers 
informed) 
29.1% (pediatri- 
cians not indif- 
ferent) 


68.5% 

43.5% 

37.0% | . 
34.8% (for hos- 

, Pital with 
reast-feeding 
program) >` 

65.0% 

52.0% 

78.8% 

69.0% 

39.4% | 

15.4% 

52.0% 

43.0% 

37.0% 


44.0% ° 
83.0% 


93.0% 


87.3% . 
58.0% 


95 days 
175 days 


3.14 mo ` 


>` 100.0% 
" 52.9% 


29.4% ' 
























Net increase in % 
breast-feeding 
or duration 


of breast-feeding 
8.5% 
37.0% 


14.7% © 
. 19,0% 
60 days 


14.6% 


24.9% 
37.0% 
26.7% 
16.8% 


32.0% 
37.0% 
49.3% 
45.9% 
33.4% 
14.4% 
15.0% 
20.0% 
23.0% 

7.0% 


27.0% > 


17.0% 
60.9% 
32.0% 


53 days 
67 days’ 


1.37 mo 
83.4% 
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. -pregnancy, labor, and delivery and have a marked | 


influence on initial infant feeding choices. Despite the 
appealing logic of assuming that the neonate is the pe- 


' diatrician’s patient, obstetricians simply cannot divest 


themselves of the responsibility for promoting appro- 
priate patterns of infant feeding. The evidence sug- 
gests that obstetric specialists have, along with unique 
responsibilities, unmatched ° opportunities and abilities 
to perform this service well. 


Why promote breast-feeding? 

Significant nutritional, immunologic, biochemical, 
antiallergenic, psychological, contraceptive, and eco- 
nomic advantages of breast-feeding have been well 


documented in the scientific literature“? A wide range 


of clinical experiments has established the value of 
breast-feeding in preventing gastroenteritis, respira- 
tory tract infections, necrotizing enterocolitis, otitis 
media, shigella infections, hypocalcemia, hypernatre- 
mia, obesity, cow's milk allergy, asthma, and a variety of 
other diseases. The psychological implications of suc- 
cessful mother-child bonding, a process enhanced by 
breast-feeding, are only now beginning to be under- 
stood and appear crucial to harmonious early devel- 
opment.'’™ '! Because of this extensive documentation, 
endorsements of the crucial importance of breast- 
feeding ‘have come from the World Health Organiza- 


_ tion, the International’ Pediatrics Association, the 


British Department of Health and Social Security, and 
the American Academy of Pediatrics, which recently 
stated: “Ideally, breast milk should be practically the 


. only source of nutrients for the first four to six months 


for most infants.” 
The history of breast- -feeding patterns in indus- 


trialized countries has shown two major trends since . 


the early twentieth century.. Breast-feeding in the 
United States and Western Europe began to decline 
dramatically in the 1930s and 1940s, this trend lasting 


“through the 1960s."? In 1966, only, 18% of mothers in 


the United States were exclusively breast-feeding their 


` babies upon hospital ‘discharge.'* In the.last several 


years, however, breast-feeding in the industrialized 
countries has ‘enjoyed a new surge of popularity’* Un- 


like the situation in most developing countries, where . 


the rich breast-feed the least, in industrialized nations 
middle- and upper-class mothers breast-feed mare and 
longer than the poor. It may be that, as with the adop- 
tion of artificial feeding earlier in this century, the poor 
will follow the rich classes back to breast-feeding in the 
future. However, the possibility that the shift back to 
breast- feéding may eventually include the poer is no 
justification for failing to hasten the process, especially 


- since breast-feeding among low-income groups in the 


- United States continues to be extremely rare." * 
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Table I—Cont’d 


Source 


Changes in hospital routines—Cont’d: 





Type of intervention 





Sample size 
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McBryde” (1951) Durham, North Caro- Rooming-in (L) 2,057 Hospital discharge ` 
; lina i 
Salariya et al. Dundee, England Early initiation and in- Mil Duration 
(1978) creased frequency of 
: breast-feeding (P) 
Sosa et al.® (1976) Guatemala City, Guate- Immediate suckling after 68 Duration 
mala (Roosevelt Hos- birth (P) l 
pital) 
Guatemala City, Guate- Immed:ate suckling after 40 Duration 
mala (Social Security birth (P) l 
Hospital) 
- Sousa et al.” Pelotas, Brazil Immediate suckling and 200 2 mo post partum 
(1974) : rooming-in (P) 
Combined programs: ; f 
Jepson et al.” Sheffield, England Education and changes in 11,653 Intention to breast- 
(1976) hospital routines (L) feed 
fa 1 mo post partum 
Švejcar (1977) Prague, Czechoslovakia Educaticn of nursing staff # Hospital discharge 
: and demand feeding 
and rcoming-in (L) 
Wong® (1975) Singapore © Support of breast-feeding * Initiation 


by hospital staff and no 


supplementary feeding 
P 





Traditional versus modern societies: The need for 
planned interventions 


Lactation is almost always successful in traditional 
societies in contrast with the high rates of lactation fail- 
ure often reported in industrialized societies. '® In 
traditional societies, no alternative to breast-feeding is 
perceived: or practiced. Pressures to bottle-feed (e.g., 
commercial advertising of milk substitutes, misguided 
advice of medical practitioners, supplantation of the 
breast’s nurturing functions by its erotic role) are con- 
spicuously absent. In short, breast-feeding is viewed as 


- a routine, socially acceptable, necessary activity ex- 


pected of every mother of every new baby. In Western 
industrial societies, the development of nutritionally 
acceptable artificial substitutes has meant that breast- 
feeding is no longer essential for infant survival. The 
high value placed on “scientific feeding,” the indiffer- 
ence or ignorance of the health professions, the desire 
of some women for time away from infant care, and the 
aggressive promotion of infant formula combine to 
demote the importance of breast-feeding. In fact, 
breast-feeding has been explicitly rejected as embar- 
rassing, crude, and primitive.!* 18 

The lack of emotional and social support for breast- 
feeding in industrialized culture is held by many to bea 


° key determinant of breast-feeding failure. '™ ** Marked 


declines in breast-feeding have been observed among 
immigrants to Western cultures," reflecting the acces- 
sibility of substitutes and the generally low esteem for 
breast-feeding in modern society. In modern, Western- 
ized culture, with reinforcement for breast-feeding 
generally lacking in the social system, it falls to health 
care institutions to provide information as well as sur- 
rogates for the supportive atmosphere of traditional 
societies. Breast-feeding promotion programs in indus- 
trialized countries operate within a context in which 
bottle-feeding is treated as an appropriate infant feed- 
ing method and where infant formula is made available 
to all mothers on the shelf of the local store as well as > 
distributed free to the hospital nursery. Nevertheless, 
even under conditions typical of advanced societies, fo- 
cused institutional programs show significant measures 
of success in the promotion of breast-feeding. | 


Factors affecting breast-feeding . 
Personal and social correlates of breast-feeding. 
The most significant correlate of successful breast- 


‘eeding is social class. Virtually every study of breast- 


feeding patterns in Western nations in the last 20 years 
reveals a clear positive correlation between successful 
breast-feeding and higher social class.'* 21-3 Factors 
such as education, which are linked with social class, are 
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, % Breast, -feeding % Breast-feeding 


or duration of or duration of 

breast-feeding breast-feeding Net increase in % 
before inter- ` after inter- breast-feeding 

verition (or in vention (or in or duration 





control group) control group) of breast-feeding 


35.0% 58.5% l 23.5% 


77 days 182 days 105 days 
109 days 159 days X 50 days 
104 days 196 days 92 days 

27.0% 77.0% 50.0% 

36.0% 59.0% 23.0% 

21,8% 27.7% 5.9% 

67.0% 81.0% 14.0% 


47.0% ©. 720% 25.0% 


similarly correlated.'* ?? For other factors, such as par- 
ity, maternal age, marital status, how the mother her- 
self was fed as an infant, place of resicence, place of 
delivery, difficulty of delivery, sex of infant, ethnic 
group, etc., the eyidence is at best suggestive and a: 
worst contradictory. l 
` A composite profile of women most likely to breast- 
feed identifies those who are from micdle and upper 
classes, well educated, older than 25 years, married, and 
were themselves breast-fed. Parity is a confusing factor: 
Some studies show no independent influence,*” = 
while others suggest that primiparous women are more 
likely to initiate breast-feeding” but also are more 
likely to give it up.” For multiparous women, a strong 
correlation exists between how previous children were 
fed and how the subsequent child is fed.* This corr2- 
lation suggests the crucial importance of supporting £ 
primiparous patient for successful breast-feeding as i. 
will influtnce feeding patterns for later children a. 
well.2& 32 

The mother’ s decision. Many. women have alread. 
decided on the method of infant feeding before preg- 
nancy** 76 and’almost all have decided by the last 
trimester of pregnancy. Thus, information given dur- 
ing obstetric care is much more important than ary 
pediatric pleadings after birth. Mothers pepo re- 
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ceiving information and advice from a variety of 
sources.” 2L 24 30 The reasons women choose to start 
breast-feeding center around the recognition of health 
benefits for the baby, the closeness possible between 
mother and child, and the belief that it is “the natural 
thing” to do. The reasons for which mothers bottle- 
feed also are complex, but the proportion of these 
mothers expressing fear and embarrassment about 
breast-feeding is high (in some cases over 50%).17 18 426 
Also of concern is the proportion of women who are 
unaware of any differences between breast- and bottle- 
feeding or who have simply never thought about 
breast-feeding. 

Although many writers glibly state that salaried work 
causes women to reject breast-feeding, the contention 
that work is a major impediment is not sustained by 
empirical evidence.” 2+ 4-6 No study of the impact of 
work’ on breast-feeding suggests this as an important 
consideration for more than 10% of the population 
surveyed, and it is frequently for far less.1% 1 24, 24 26, 37 
There is some evidence that working women breast- 
feed more than nonworking women. ee 

The most commonly cited reason for mothers who 
are nursing to stop is that the milk “dries up” or is 
insufficient.'? 26 24 3 Helsing®® emphasizes that this 
answer is commonly cited because it is socially accept- 
able. Applebaum” and Gurney" stress that where milk 
is, in fact, insufficient this is frequently caused by inap- 
propriate adyice and faulty technique—usually the in- 
troduction of supplementary feeds that reduce sucking 
on the breast and thus reduce milk secretion. Other 
factors which have been noted as contributing to dis- 
continuation are fatigue, sore nipples, and medical ad- 
vice to discontinue breast-feeding. 


Interventions 


A recent resurgence of breast-feeding in West- 
ern countries has come about, in part, as a result of 
three forces: the activities of predi Tecding support 
groups!® 423 a “back-to-nature movement,” in which 
consumers spurn artificial or processed foods; and 
growing appreciation of and advocacy for breast- 
feeding by some health professionals. In the 1970s, 
there was a.virtual explosion of interest in breast- 
feeding: More,than 159 papers on human milk and the 
process of breast-feeding appeared in the last 9 months 
of 1976 alone.* Beyond these general phenomena are 
specific program efforts undertaken in an attempt to 
increase the incidence and duration of breast-feeding. 
Some of these have taken place at the national level 
(eg, in England and Sweden) while most were im- 
plemented at the hospital level. Overall, there is im- 
pressive evidence demonstrating that rates of breast. , 
feeding can be increased. i 
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Medical interventions which have proved effective in 
promoting breast-feeding can.be divided into two 
categories: those that supply information and support 
and those that change hospital routines so as to facili- 
tate the successful establishment of lactation. In many 
cases, successful programs to increase breast-feeding 
have involved both types of actions, which seem to have 


. the potential for interacting synergistically. Indeed, in- 


creased information on the importance of breast- 
feeding may influence hospital staff to change hospital 
routines because the staff itself has become more sup- 
portive of breast-feeding. Such positive staff attitudes 
also may be translated into direct support of patient 
decisions to breast-feed even without a formal patient- 
education program. To the extent that the data permit, 
however, information/support programs and hospital 
routine changes will be considered separately since 
they have different practical implications: The first set 
of activities involves changes in the behavior of person- 
nel toward patients while the second involves changes 
in the management of hospital services. 

Information and support. Theoretically, activities 
providing information and those providing support 
are different from each other and separable in their 
effects. In fact, the two types of activities are almost 
impossible to separate. In the first place, ad! educational: 
exchanges inyolve nonformal, unspoken messages of 
support from health personnel to patients, and these 
messages seem valuable in promoting breast-feeding. 
Second, imparting information to patients requires in- 
creased staff time in direct patient contact, and this too 
has emotionally supportive effects. Finally, training of 


staff so that they can teach patients has the effect of 


increasing staff knowledge—and often enthusiagm— 
about the benefits of breast-feeding. The impact of any 
educational program may thus derive as much from 
the support offered as from the technical information 
given. The close interaction of information and sup- 
port is demonstrated in studies where the efficacy of 
technical advice in solving common problems can be 
evaluated separately from the effect of the intervention 
in toto in promoting lactation. For example, while 
breast-feeding ‘classes do favor a longer duration of 
nursing, the breast preparation taught in those very 
classes, contrary to expectations, is not effective in pre- 
venting sore nipples or breast engorgement. Simi- 
larly, it was found that it was not nipple preparation 
per se but the extra support and encouragement pro- 
vided to an experimental group that accounted for 
their better nursing experiences.*> 48 

Some of the earliest programs to increase breast- 
feeding consisted of combined information and sup- 
port. Because artificial feeding resulted in catastrophic 
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episodes of infectious diseases,’ physicians in the 
first decades of the twentieth century were concerned 
with promoting breast-feeding in order to reduce in- 
fant morbidity and mortality. One of the first programs 
to promote breast-feeding took place in Minneapolis, 
Minnesota.” There, two doctors established a Breast- 
feeding Investigation Bureau, which enlisted the coop- 
eration of every physician in the city, assigned a nurse 
to visit the home of every mother within 3 weeks of a 
birth, and solicited information by mail on each nurs- 
ing mother and her child. While‘no comparisons can be 


‘made with breast-feeding rates before the Bureau’s 


work began, the doctors cite a fall in the city’s infant 
mortality rate from 81 to 65 per thousand as evidence 
of their success in promoting breast-feeding. Among 
babies born in the first 5 months of 1919, 96% were 


-breast-fed after 2 months, and 72% were still receiving 


breast milk after 9 months. A similar system was 
adopted in Nassau County, New York, in 1923.° Nine 
tenths of the mothers breast-fed their infants for 1 
month and two thirds continued for at least 7 months. 
Again, while no comparative data from earlier years 
are available, the authors note that the infant mortality 
rate-‘in this group was 49 per thousand, as compared 
with 70, 67, and 78 per thousand in the immediately © 
preceding years of 1920, 1921, and 1922. 

A wide variety of recent studies confirms the princi- 
ple that mothers afforded reliable information from 
health workers are more likely to initiate and continue 
breast-feeding. Wood? notes that women choosing 
breast-feeding have the largest number of sources of 
information. In one sample, only a third of new moth- 
ers felt that hospital nurses provided useful informa- 
tion, yet among those women who felt that the infor- 
mation they had received was useful, 79% were still - 
breast-feeding at 3 months post partum, more than 
twice the average for the whole group. The main dif- 
ference between those who were successful at breast- 
feeding and those who were not seemed to be the 
women's access to support and information.” 

Another striking finding is that information and ed- 
ucation programs aimed at hospital staff are often as 
effective in increasing breast-feeding rates as direct 


‘education of new parents. Promoting breast-feeding 


among relevant health personnel seems to be the first 
step in creating a service atmosphere that is truly con- 
ducive to successful lactation. This argues Tor better 
training of all staff and reinforcement of breast- 
reeding messages from- obstetricians, in particular, to 
other personnel with whom they work. A single ward 
seminar designed to increase the interest in and knowl- . 
edge of the nursing staff succeeded in increasing the 
proportion of mothers breast-feeding on hospital dis- ` 
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charge from 14% to 37%.*° When this study was re- 
peated 2 years later, the proportion of women 
breast-feeding on discharge had risen to 52%, with a 
longer duration’ of breast-feeding and a noticeable 
delay in the introduction of solid foods. Smart and 
Bamford noted an increase in breast-feeding upon 
hospital discharge from 37% to 44% over a few months 
without any specific patient-oriented program. They 
attributed this rise in part to the fact that their own 
research had stimulated great interest in breast-feeding 
among the heaith staff. 

Continuity of medical care also seems to be an impor- 
tant factor in providing the background of information 
and support necessary for successful lactation. Two 
groups, both seen in the same antenatal clinic, were 
noted to have markedly different breast-feeding rates. 
Among those seeing general practitioners who per- 
sonally provided all the prenatal, labor and delivery, 
and postnatal care for each of their patients, breast- 
feeding was practiced by 69% at 6 weeks post partum. 
Those seen by specialist obstetricians, on the other 
hand, were given prenatal care by a shared, groug 
practice arrangement and were seen in the hospital b} 
a number of different house physicians. This seconc 
group had a breast-feeding rate of only 32% at 6 weeks 
post partum,* 

Physicians as individuals can exercise a great deal o? 
influence on breast-feeding, both. positively and neg- 
atively? An American obstetrician in Indiana pro 
motes breast-feeding by convening her patients in an 
informal group discussion. Each expectant mother is 
assigned a “counselor” who herself is an experienced 
breast-feeding mother. In 2 years, the hospital breas:- 
feeding rate of these patients increased from 33% to 
65%, and the proportion breast-feeding at 5 months 
increased from 15% to 52%." Haider® shows that with 
a minimal investment of time in a group discussicn 
conducted by a physician for 20 to 30 parents, 80% of 
those attending breast-feed as compared with only 20% 
of those who do not attend. When talks are given in 
smaller groups, 90% of women breast-feed in the, hes- 
pital and 80% continue for at least 3 months. 

Although it is clear that good information and sup- 
port networks can increase the prevalence of successful 
breast-feeding, the proportion of women receiving it- 
tle or no advice from professional sources is surprisingly 
high. Mahy women are acutely aware of the failure of 
professional sources to provide information.*** 5% In 
one group of mothers, only 8% had been given spec.fic 
information on breast-feeding at their antenztal 
clinic®®; of these, 91% attempted to breast-feed, far 
more than those given little or no advice. Seventy-eizht 
percent of bottle-feeders reported they had been given 
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no encouragement to breast-feed; even among 
breast-feeders, only 42% said they had been encour- 
aged to do so. Even when women acknowledge pro- 
fessional support, most rank the help of the doctor 
below that of the nurse or midwife.” Women appar- 
ently feel that doctors are frequently unsupportive,™ 
and if doctors are discouraging about breast-feeding, 


mothers will be discouraged from ‘attempting it.” 


Taken together, all these studies provide evidence for 
the general hypothesis that information and support 
can significantly enhance the chances for successful 
breast-feeding. While the types, timing, and duration 
of programs will need to be tailored to suit each lo- 
cale, it is clear that health personnel play an impor- 
tant role in fostering the conditions in which breast- 
feeding can flourish. 

Changes in hospital routines. Technological prog- 
ress has permitted enormous advances in the care of 
sick and abnormal infants, but routine hospital proce- 
cures for healthy infants, in many cases, appear to in- 
terfere with normal physical and psychological pro- 
cesses." In particular, many hospital routines have 
been shown to decrease the likelihood of successful ini- 
tiation and maintenance of lactation. Revision of these 
routines can increase the incidence of positive breast- 
feeding experiences. Anything that restricts feeding 
contact during the first 10 days of life is associated with 
less successful breast-feeding. © Included are sep- 
aration of mother and baby after birth, introduction of 
prelacteal feeds and/or supplementary feeds, feeding 
on a rigid schedule, and drugs administered in labor. 

Immediate breast-feeding and skin-to-skin contact. A num- 
ber of studies point toward the primary importance of 
sustained intimate contact between mother and infant 
in the first postpartum days.’ '' 92 88 Mothers permit- 
ted such contact show greater affectionate behavior, 
adaptability, and independence when compared to 
mothers deprived of this experience. There is a sig- 
nificant and growing body of evidence suggesting that 
skin-to-skin contact between mother and child imme- 
diately after delivery strengthens the mother-child 
bond, one consequence of which is greater likelihood 
of prolonged breast-feeding. Studies from distiactively 
ditferent population groups support this hypothesis. 


© In Guatemala, the pioneering work of Klaus and Ken- 


nell” demonstrated that 45 minutes of contact after 
birth was significantly associated with a greater dura- 
tion of breast-feeding, up to 100% longer than in the 
control group. Infants in the experimental group 
suffered fewer episodes of infectious disease, and in 
one trial infants in the experimental group gained 
more weight at 6 months and 1 year than the control 
group infants. 
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De Chateau® found that providing 30 minutes of 
skin-to-skin contact immediately after birth resulted in 
a breast-feeding rate of 58% at 3 months, as compared 
with 26% in the control group. The effect of early 


‘ mother-child contact was also demonstrated by a small 


controlled trial in the United States.® Of 12 mothers 
intending to breast-feed, six were given their babies 
shortly after birth while the other six were given their 
babies 16 hours later. At 2 months post partum, all six 
of the early contact mothers were still breast-feeding, 
while only one of six in the delayed contact group was 
doing so. Similar results were found in a Swedish study 
of the effect of early skin-to-skin contact and sucking 
on breast-feeding patterns.” The median duration of 
breast-feeding in the early contact group was 175 days, 
over 2 months more than the median duration of 108 
days in the control group mothers. Significant benefits 
of early initiation of breast-feeding combined with in- 
creased frequency of nursing also has been demon- 
strated. A group of mothers who nursed early and 
breast-fed every 2 hours continued feeding for a me- 
dian of 182 days, as compared to 77 days for z group 
who initiated breast-feeding later and fed only every 4 
hours. The early initiation of sucking was found more 


‘important in prolonging breast-feeding than the in- 


creased frequency of feeding. 


While immediate skin-to-skin contact and early suck- - 


ing are powerful promoters of successful breast- 
feeding, cross-cultural studies show that in very -.tradi- 
tional societies, where breast-feeding is the norm, 
successful lactation may occur without immediate suck- 
ing.” ® In such situations, however, many other ex- 
tremely powerful stimuli to successful breast-feeding 
also are at work. This lends weight to the conclusion 
that “early contact may be a simple way of promoting 
breast-feeding for some mother-infant pairs cared for 
in the highly technical and ‘unnatural’ environment of 
today’s delivery units.””° The diversity of possible 
pathways to successful breast-feeding—-and mother- 
ing—speaks to the flexibility and adaptability of the 
human species. Still, there need to be mechanisms by 
which mother-infant attachment is facilitated, whether 
these are built into the general social, structure or spe- 


‘cifically provided by a technologically oriented birth- 


care system. 

Rooming-in. Rooming-in (keeping the newborn infant 
within easy reach of the mother 24 hours a day) also 
has been shown to increase the likelihood of successful 
breast-feeding. A detailed analysis of the effects of 
rooming-in on the incidence and duration of breast- 


feeding showed that as late as 3 to 4 months after deliv-- 


ery about 1% times as many “rooming-in” mothers as 


“nursery” mothers were still breast-feeding.” Similar. 
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results were reported by Lind and Jaderling™ in 1964 
in a trial with 172 rooming-in mothers and 172 control 
mothers. In a Swedish study of 3,214 mothers, 93% of 
mothers who had had rooming-in were breast-feeding 
upon hospital discharge as compared with 76% of 
mothers from the regular maternity ward.” Mothers 
who had rooming-in also showed more self-confidence 
in the management of their children and sought advice 
less often in the first month post partum. The institu- 
tion: of compulsory rooming-in in Durham, North 
Carolina, boosted the breast-feeding rate there from 
35% to 58.5% upon hospital discharge.”* While no sig- 
nificant correlation was found between room arrange- 
ments and intention to breast-feed, two thirds of those 
mothers who were still breast-feeding at 3 months post 
partum had had rooming-in arrangements while more 
than half of the mothers who had stopped breast- 
feeding at this time had not.” 

Programmatically, the advantages of early contact 
between mother and child and 24-hour rooming-in are 
often combined. Sousa and associates’ showed that 
among mother-infant pairs who enjoyed these ar- 
rangements, 77% were still breast-feedirig at 2 months 
post partum, as compared to 27% of the control group 
in which mothers and babies were separated according 
to hospital routine. In the Philippines, Clavano” reor- 
ganized the postpartum ward of one hospital to pro- 
vide rooming-in for all mothers and newborn infants. 
Mothers were given their infants within 2 hours after 
birth and were not separated from their infants while 
in the hospital. In addition to an increase -in the per- 
centage of women bredst-feeding from 26.4% to 
87.3%, in the infant population there was a reduction 
in the morbidity rate of 56.8% and in the mortality rate 
of 44.9%, mostly because of decreases in septicemia 
and diarrhea. 

As demonstrated by the decline in morbidity and 
mortality in Clavano’s” study, rooming-in appears to 
otfer substantial benefits in reduction in the risk of 
-nfection. It also may reduce the amount of staff time 
needed for infant care since the mothers provide most 
of the care for their own babies. It seems to increase the 
confidence and independence of mothers'® ® and, 
above all, to foster a healthy relationship between 
mother and newborn infant in the sensitive period fol- - 
lowing birth. Furthermore, the rooming-in model has 
been demonstrated to be overwhelmingly preferred by 
raothers. a 

Demand feeding with no supplementary bottles. A close 
concomitant of early initiation of breast-feeding arid 
rooming-in is demand feeding, in which the baby is 
allowed to nurse whenever it desires rather than ac- 
cording to a rigid schedule. Apparently, demand feed- 
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ing can be instituted as part of the normal hospital 
routine with little difficulty.” Consistently, breast- 
feeding has been found more likely to be successful 
among infants on demand feeding.” ™ A sensitive, 
dynamic interaction between mother and child governs 
the normal hormonal control of milk secretion (prolac- 
tin) and milk ejection (oxytocin). Feeding according to 
a rigid schedule inhibits natural interactions and the 
early successful establishment of lactation® at least 
three separate ways. Interference with normal hun- 
ger/satiety cycles in the infant may disrupt the mecha- 
nisms for regulation of food intake; decreased fre- 
quency and effectiveness of infant sucking will 
interfere with prolactin production and, therefore, the 
milk supply of the mother; finally, rigid routines in- 
crease anxiety in the mother and interfere with milk 
ejection. 

Evidence is mounting that the mechanisms for selt 
regulation of food intake in the infant are sensitive 
and effective.8! Both small-for-date and large-for-date 
breast-fed infants tend to “grow back into the charts” 
more quickly than their bottle-fed counterparts.” 
These same mechanisms of intake regulation, when 
undisturbed, also have been reported to decrease tke 


. likelihood of infantile obesity.® 


The routine administration of prelacteal feeds ar.d 
subsequent complementary feeds to the breast-fed in- 
fant reduce the infant’s sucking on the breast and 
hence the secretion of milk. Furthermore, since suck- 
ing a bottle is a fundamentally different process frem 
sucking a breast, complementary feeds also may tn- 
dermine lactation by making the infant’s sucking mo- 
tions inappropriate for breast-feeding. This hypothesis 
is supported by a study of 884 infants in which zhe 
duration of breast-feeding was doubled if supplemen- 
tary feedings were introduced by spoon rather than 
bottle." 

The undesirable effects of complementary feeding 
include not only the physiologic inhibition of milk se- 
cretion due to decreased sucking but also the implicit 
undermining message to the mother: The staff feels 
she cannot meet the baby’s needs by herself. This mes- 
sage also may be conveyed by other rigid procedures 
with equally deleterious effects. This may be the mech- 
anism whereby routine weighing of babies before and 


after each breast-feeding inhibits successful lactation.” 


Abandonment of this, routine was found to reduce 
early Jactation failure, probably by decreasing anxiety 
that blocks the milk “let-down reflex.” In fact, pre- 
lacteal feeds have been found useless to prevent wzight 
loss in the newborn infant; what they more commonly 
prevent is successful breast-feeding.” Supplementary 
feeds may have the same effect. When women com- 


“Breast is best” 113 


plain of insufficient milk, a problem with many possible 


. causes, they are often counseled to add artificial feeds. 


The offer by physicians of a “prescription” of bottle 
supplements without investigation of the cause of the 
mother’s complaint is an’ unusual deviation from nor- 
mal standards of medical care. In a study of patient- 
physician interactions, it was found that women who 
complained of “insufficient milk” were counseled to 
add complementary feeds, with the result that breast- 
feeding stopped within 2 weeks in every case. 

Drugs. Certain drugs given to mothers may inhibit the 
establishment of successful lactation.” Brazeltons 84 
demonstrated that the ability to breast-feed successfully 
was impaired by the administration of barbiturates to 
the mother during labor. On the first postpartum day, 
30% of heavily medicated mothers were considered 
“effective” breast-feeders, as compared to 65% of 
lightly medicated mothers. It took 5 to 6 days before 
this difference disappeared. Using more precise mea- 
surements of sucking, Kron and co-workers® demon- 
strated that central nervous system depressants given 
during labor reduce the amount of nutritive sucking by 
the infant. Decreased sucking leads to decreased con- 
sumption of milk by the infant and decreased stimulus 
for milk production in the mother. Medication given in 
labor can inhibit sucking and render feeding interac- 
tions more difficult for up to 10 days post partum.* It 
has also been shown that ergonovine maleate interferes 
with prolactin secretion and thus may decrease milk 
production. 

Preliminary evidence from Thailand indicates that 
the timing of postpartum sterilization may have sig- 
nificant effects on lactation, either because of the anxi- 
ety and stress caused by the procedure or because of 
the use of sedation and anesthesia. Milk production 
was apparently not affected in women undergoing op- 
eration within 24 hours of delivery, but there was a 
significant lowering of milk volume at both 7 and 14 
days post partum in mothers whose tubal ligations were 
done 4 to 6 days after delivery. The investigators 
hypothesize that the lactation-suppressing effects of 
drugs and anxiety are most critically significant if im- 
posed on mothers during the time when milk produc- 
tion begins and lactation is being established. 

The evidence demonstrates that certain routine med- 
ical practices and procedures can have deleterious ef- 


fects on lactation. The effects of many other practices 


on breast-feeding, even those thought to be totally un- 
related to lactation, remain completely unknown. Cer- 
tainly, it cannot be assumed that routine patient 
care practices are entirely benign in their effects on 
mother-infant interactions. Until questions are asked 
about the effects of routine practices, however, their 


. 
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exact impacts on nursing performance will never be- 
come evident. 

Information combined with changed hospital prac- 
tices. Just as combining information and support en- 
harices breast-feeding more than either one alone, 
combining both with sensible hospital routines should 
act as an even more powerful promoter of ‘breast- 
feeding success. In Sheffield, England, a package of 
changes, including better education of doctors and 
nurses, public education, antenatal classes, modifica- 


‘tion of hospital routines, and better home help to 


mothers from midwives and nurses, was instituted. The 
result was an increase in the proportion of women in- 
tending to breast-feed from 36% in 1973 to 59% in 


' 1976. In a prospective study in Singapore, Wong” 


showed that 72% of mothers initiated breast-feeding in 
a ward where nurses and midwives enthusiastically 
promoted it and where supplementary feeding was 
halted. In a comparable ward, where staff had no more 


than routine interest and powdered infant formula was 


supplied on demand, only 47% of mothers initiated 
breast-feeding. 


Implications for actions to promote breast-feeding 


Breast-feeding is a complex interaction between 
mother and infant that can be enhanced or inhibited by 
a wide range of social, psychological, and physiologic 
factors. While the overall social context and the value 
that each culture places on breast-feeding may ulti- 
mately determine infant feeding patterns, medical per- 
sonnel have both the responsibility and the opportunity 


to increase the status of breast-feeding within the pro- , 


fessions as well as in the community. The evidence 
cited above demonstrates that breast-feeding promo- 
tion activities work in all social environments and 
systematically raise the prevalence and duration of 
breast-feeding, whether these were initially low or high. 
For example, in Sweden, a high breast-feeding rate was 
made almost universal (76% to 93%), whereas in Brazil 
interventions converted a low rate into a high rate (27% 
to 77%). % 

In this paper, interventions that have been shown to 
be successful are classified into two broad categories: 
information and support and hospital routines. In 
general, the first type of change is most likely to meet 
with the greatest acceptance from health workers. Few 
members of the health team have vested interests in 
“no education,” and none would oppose actively the 
provision of information. The absence of education in 
most hospitals is usually ascribed to heavy patient loads, 
but this is merely a reflection of its low priority in most 
service delivery systems: With a medical orientation 
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toward unusual pathology, normal lactation‘is seldom 
found “interesting.” 

In the case of hospital routines, however, the situa- 
tion is different: “Hospital routines are often much 
more geared to the requirements of the institution than 
to the needs of mother and infant.”®? Changing rou- 
tines, even when the overwhelming weight of evidence 
shows clear benefits to patients, encounters initial resis- 
tance from those accustomed to standard procedures. 
Ironically, although it is easier to gain administrative 
and staff support for educational activities than for 
institutional changes, the latter may be easier and 
cheaper to accomplish. Education programs require 
ongoing staff commitment, repeated effort every year, 
and recurrent funds, Changes in hospital practices, on 
the other hand, generally can be accomplished in a 
short period of time, need be done only once, do not 
require continued efforts, and often end up saving 
money.’6 

Given the current pressures on medical care to (1) 
encourage self-reliance, (2) promote physical and psy- 
chological health through preventive rather than cura- 
tive medicine, and (3) contain costs, the promotion of 


breast-feeding offers exciting possibilities. In the im- 


mediate future there are a number of steps that can 
contribute to the promotion of breast-feeding, and 
these do not require unreasonable amounts of staff 
zime, expensive pedagogic materials, or elaborate ar- 
chitectural renovations. The data suggest that even min- 
imal expressions of interest by physicians in breast-’ 
feeding (e.g., ward seminars, research projects, simply 
inquiring how many women are breast-feeding) can 
make a difference. Similarly, reorganization of hospital 
routines in the perinatal period, with an eye to minimiz- 
ing interventions and practices of questionable value, 
could enhance the well-being of mother and infant. 
‘The burden of responsibility for promoting breast- 
feeding has fallen on pediatricians because they treat 
illnesses arising out of improper feeding. Good pedi- 
atric guidance is, of course, essential if breast-feeding is 
te be sustained through minor physical and psycholog- 
ical problems. However, if a mother is not conyinced of 
tke superiority of breast-feeding, she may not even try 
it in the first instance: Positive attitudes toward breast- 


` feeding are correlated with significantly highey success 


rates than ambivalent or negative attitudes. By the time 
a pediatrician sees the mother, it is too late te provide’ 
the information and encouragement that enhance the 
chances for successful nursing. It is the obstetrician ` 
who, in fact, has the greatest potential for increasing 
the prevalence and duration of breast-feeding. 
Because of the state of the art of breast-feeding re- 
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search, there are certain important things which we do 
not yet understand. Although it is clear that both 
information/support and appropriate medical prac- 
tices will increase breast-feeding rates, we do, not yet 
know anything about optimum mixes of these two sorts 
of interventions. It is not known how much of each 
must be provided for maximum efficacy and efficiency 
of program operation, although it is clear that there is 
some substitutability of effect. For example, while late 
initiation of breast-feeding i is not detrimental to suc- 
cessful lactation in certain traditional societies, it obvi- 
ously has adverse effects in Western-oriented medical 
systems. How much support and education would be 
necessary to overcome this barrier to nursing? Would it 
be easier and/or cheaper to make universal changes in 
postdelivery practices than to provide information and 
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‘support networks? The answers to such questions are 


not immediately available, 

Neither is it known how to compute the exact costs 
and/or savings involved in revision of hospital routines. 
Although it is clearly not an expensive proposition, and 
may be money saving, to make such changes, figures 
applicable to United States institutions with different 
service provision patterns are not available at present. 
Both the financial and service mix questions have im- 
portant implications for rational program develop- 
ment, and, although the answers are not yet known, 
there is no reason to suppose that they are unknowable. 
What is apparent is that staff attitudes and hospital 
routines can be structured rather easily and effectively 
so that they make important contributions to successful 
lactation. l 
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Diagnostic ultrasound course for sonologists 

and sonographers 

The Department.of Diagnostic Ultrasound at the 
Health Sciences Centre, Winnipeg, Manitoba, Canada, 


offers two-week educational courses in diagnostic ul-- 


trasound. The dates are: September 22-October 3, 


1980; November 24-December 5, 1980; April 13-24, . 


1981; and June 8-19, 1981. 

For further information please contact:. Ms. Mau- 
reen Kostesky, Program Co-ordinator, Section of Di- 
agnostic Ultrasound, 700 William Ave., Winnipég, 
Manitoba, Canada R3E 073. 


Modern Management of Endocrinology and 
Infertility 


The San Antonio Obstetrical and Gynecological So- 
ciety will present a postgraduate symposium, “Modern 
Management of Endocrinology and Infertility,” Octo- 
ber-2-4, 1980. 

For further information contact: Local Arrange- 
ments, Inc., Lankmark Building, Suite 1224, 705 Éast 
Houston St., San Antonio, Texas 78205. 


Perinatal Infections . 

The Third Ánnual Perinatal Conference, “Perinatal 
Infections,” sponsored by the Medical College of Vir- 
ginia, Department of Obstetrics and Gynecology, Ped- 
iatrics, and Continuing Medical Education, will be held 
September 26, 1980, at the Holiday Inn I-64 West End, 
Richmond, Virginia.” * 

For information write: Kathy E. Johnson, Depart- 


ment of Continuing Medical Education, Box 48, MCV - 


Station, Richmond, Virginia 23298. 


Ninth Annual Meeting: Clinical Symposium on 
Gynecologic Endoscopy 


The American Association of Gynecologic Lanes 


copists will present the “Ninth Annual Meeting: Clini- 
cal Symposium on Gynecologic Endoscopy,” November 
18-23, 1980, at the Hyatt Regency New Orleans, New 
Orleans, Louisiana. 

For information please contact: Jordan M. Phillips, 
M.D., Chairman of the Board, 11239 $. Lakewood 
Blvd., Downey, California 90241. Í 
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Infectious Diseases in Clinical Practice 


The Fourth Annual Symposium, “Infectious Dis- 
eases in Clinical Practice,” will be presented January 
31~February 7, 1981, in Park City, Utah. The program 
is presented by the Division of Infectious Diseases, the 
Department of Medicine, and Extended Programs in 
Medical Education, University of California School of 
Medicine, San Francisco, California. 

For further information write: Extended Programs 
in Medical Education, Room 569-U, University of 
California, San Francisco, California 94143. 


Ultrasonography Update: 1981 

'A course entitled “Ultrasonography Update: 1981,” 
will be presented April 15-18, 1981, at the’ Princess 
Hotel in Acapulco, Mexico, by the Faculty of the Ul- 
trasound Section of the, Department of Radiology of 
the University of California, San Diego Medical Center. 
The Program Director is George R. Leopold, M.D. 

For information please contact: Mary J. Ryals, 


Radiology, P. O. Box 2305, La Jolla, California 92038. 


Progress in Obstetrics and Gynaecology 

. The Society of Gynaecology and Obstetrics of Ni- 
geria will hold the Second International Congress on 
“Progress in Obstetrics and Gynaecology,” on Septem- 
ber 22-26, 1981, at Eko Holiday Inn, Victoria Island, 
Lagos, Nigeria. 

For information write: Pr ofessor O. Akinla, Depart- 
ment of Obstetrics and Gynaecology, Lagos, University 
Teaching Hospital, P. O. Box 12003 Surulere Lagos 
State, Nigeria. 


Basic Scierice in Obstetrics and Gynecology 


A Continuing Education-Course, entitled “Basic Sci- 
ence in Obstetrics and Gynecology,” will be presented 
October 6-10, 1980, at The University of Texas Medi- 
cal School, Houston, Texas. It is sponsored by The 
University of Texas Medical School, Department of 
Pathology. i 

For information write: Sarah J. Clegg, Administra- 
tive Secretary, Office of Continuing Education, The 
University of Texas Health Science Center at Houston, 
P. O. Box 20708, Houston, Texas 77025. 
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Progesterone and Progestins 

An international symposium, “Progesterone and 
Progestins,” will be held on May 7-9, 1981, in Paris, 
France (Organizing Committee: W. C. Bardin, P. 
Mauvais-Jarvis, and E. Milgrom). The official lan- 
guages of the symposium will be English and French. 

Information may be obtained from: Pr. P. Mauvais- 
Jarvis, Service d'Endocrinologie, Hopital Necker 149, 
rue de Sèvres, 75730 Paris Cedex 15, France. ” 


Sexual Problems in Everyday Practice 


A course, entitled “Sexual Problems in Everyday 
Practice,” will be presented October 29 and 30, 1980. It 
is sponsored by Mount Sinai Medical Center of Greater 
Miami. 

For further information contact: CME Office, Mount 
Sinai Medical Center, 4300 Alton Road, Miami Beach, 
Florida 33140. 


Sixth Annual Pan-American Medical Seminar 


The Sixth Annual Pan-American Medical Seminar 
(totally in Spanish), sponsored by Mount Sinai’Medica: 
Center of Greater Miami, will be presented November 
10-14, 1980. 

For further information contact: CME Office, Mount 
Sinai Medical Center, 4300 Alton Road, Miami Beach, 
Florida 33140. 


CEA (Carcino-Embryonic Antigen): Its Role as a 

Marker in the Management of Cancer , 

The NIH Consensus Development Conference on 
CEA (Carcino-Embryonic Antigen): Its Role as a 
Marker in thé Management of Cancer, sponsored by 
the Nationa) Cancer Institute, National Institutes of 
Health, will be presented September 29, 30, October 
1, 1980, at the Masur Auditorium, Clinical Cent=r 
(Building 10), National Institutes of Health, Bethesda, 
Maryland. 

For technical information please contact: Dr. K. 
Robert McIntire, Chief, Diagnosis Branch, Division of 
Cancer Biology and Diagnosis, National Cancer Insti- 
tute, Building 31, Room 3A10, Bethesda, Maryland 
20205. 

For administrative information please contact: Ms. 
Yvonne Lewis, Prospect Associates, 11325 Seven Locks 
Road, Suite 220, Potomac, Maryland 20854. 


Specialty Review in Obstetrics and Gynecology. 
Part Il: Practical Aspects 


A Specialty Review in Obstetrics and Gynecology. 
Part II: Practical Aspects will be presented Septem- 
ber 29-October 4, 1980. It is sponsored by The Ccok 
County Graduate School of Medicire. Course Cor- 
dinator is John H. Isaacs, M.D. A.M.A. Categor» I 
Credit Hours: 44. 
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For further information and registration write: 707 
South Wood St., Chicago, Illinois 60612. 


Infections in Obstetric Patients 


The Department of Gynecology and Obstetrics of 
The Johns Hopkins University School of Medicine will 
present a continuing education course, entitled “In- 
fections in Obstetric Patients,” October 23-25, 1980. 
The course is approved for 18% credit hours in Cate- 
gory 1, AMA and the LCCME. Other appropriate 
credits have been applied for. Fee: $125, $60 for 
others. 

For further information contact: Program Coor- 
dinator, Johns Hopkins University, 22 Turner Bldg., 
720 Rutland Ave., Baltimore, Maryland 21205. 


Maternal and Perinatal Care 


The Academy of Obstetricians and Gynaecologists of 
Windsor, Ontario, Canada, under the auspices of The 
Essex County Medical Society, will hold a Clinic Day on 
Wednesday, October 15, 1980, on Maternal and Peri- 
natal Care. The meeting will be held in the Cleary 
Auditorium, Windsor, Ontario. 

Further information may be obtained from: Dr. W. 
K. Lai, M.D., F.R.C.S., 1368 Ouellette Ave., Windsor, 
Ontario, Canada N8X 1J9. 


Seminars in Obstetrics and Gynecology 


A series of Seminars in Obstetrics and Gynecology, 
presented by the GYN CME Fund, will be held at the 
Dunes Hotel and Country Club in Las Vegas, Nevada. 
The Seminars are: 

1. Problems in Perinatology, September 13, 1980 

2. Endoscopy in OB/GYN, October 4, 1980 

3. Reproductive Endocrinology, November 15, 1980 

4. Problems of Peri-Menopause, December 13, 1980 

For information write: GYN CME Fund, Inc., 3201 
So. Maryland Parkway, Suite 205, Las Vegas, 3 Nevada 
89109. 


Campos da Paz Award of the Brazilian Society 
on Human Reproduction - 


The Brazilian Society on Human Reproduction ad- 
vises the applicants for the annual Campos da Paz Prize 
that original articles for consideration must be sent no 
later than November 30, 1980. The winner will receive 
a plaque, a diploma, and Cr$15,000. 

Papers in Portuguese, Spanish, English, and French 
published in scientific periodicals or presented in na- 
tional or international medical meetings will be consid- 
ered. If the paper has not been published, it can be 
presented in a maximum of 10 typewritten pages, 
double spaced, including illustrations and bibliography + 
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(three copies required). If not previously published, 
the, prize-winning paper will be published in the jour- 
nal Reproduction. 

Articles should be sent to: Dr. Waldemar Diniz P. de 
Carvalho, President, Barzilian Society on Human Re- 
production, Rua Ximbó, 165 CEP 04108, Sao Paulo, 
Brazil. . 


Fourteenth Annual Convention of the 
Association for Advancement of 
Behavior Therapy 


The Association for Advancement of Behavior Ther- 
apy will hold its Fourteenth Annual Convention, 
November 20-23, 1980, at the New York Hilton, New 
York, New York. 

For information write to: Steven C. Hayes, Ph.D., 
Program Chairperson, Association for Advancement 
of Behavior Therapy, 420 Lexington Ave., New York, 
New York 10170. 


Current Perspectives in Reproductive Health 

The Division of Reproductive Endocrinology Nurs- 
- ing, Department of Gynecology and Obstetrics, The 
Johns Hopkins Medical Institutions, will offer a con- 
tinuing education conference, entitled “Current Per- 
spectives in Reproductive Health,” to be held Novem- 
ber 10-11, 1980, in Baltimore, Maryland. 

For further information contact: Program Coor- 
dinator, The Johns Hopkins University, Turner Au- 
ditorium, 720 Rutland Ave., Baltimore, Maryland 
21205. 


Second Biennial Clinical Conference of the 

National Perinatal Association 

The National Perinatal Association’s Second Biennial 
Clinical Conference will be held November 2-5, 1980, 
in Atlanta, Georgia. 

For more information contact: Deborah Bulger, The 
Perinatal Center, Sutter Community Hospitals, 52nd 
and F Streets, Sacramento, California 95819. 


First Brazilian Congress of Sexology 


The First Brazilian Congress of Sexology will be held 
by the Brazilian Society of Sexology in Rio de Janeiro, 
Brazil, November 7 to 9, 1980. 

For information write: Prof. Isaac Charam, Presi- 
dent: Sociedade Brasileira de Sexologia, Rua Barata 
Ribeiro 418 apt. 111, Copacabana, Rio de Janeiro, 
Brazil. 
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Postgraduate Symposium in Spanish on Modern 
Management of Endocrinology, Infertility, and: 
Contraception 


The University of Texas Health Science Center at 
San Antonio will present a Postgraduate Symposium in 
Spanish on Modern Management of Endocrinology, 
Infertility and Contraception, March 26-28, 1981. 

For information contact Program Director: Ricardo 
H. Asch, M.D., 7703 Floyd Curl Dr., San Antonio, 
Texas 78284. 


International Symposium on Progesterone and 
Progestins 


An International Symposium on Progesterone and 
Progestins will be held on May 7-9, 1981, in Paris, 
France (Organizing Committee: C. W. Bardin, United 
States; P. Mauvais-Jarvis, France; E. Milgrom, France). 
The official languages of the Symposium will be En- 
glish and French. 

Additional information regarding the Symposium 
and registration forms can be obtained: from: Dr. 
P. Mauvais-Jarvis, Service d’Endocrinologie, Hopital 
Necker, 149, rue de Sevres, 75730 Paris Cedex 15, 
France. 


Second Conference on the Control of the Onset 
of Puberty 


This Conference will be held in Stresa, Italy, on Sep- 
tember 15-18, 1981. It is sponsored by the University 
of California, San Francisco, the University of Geneva ` 
Medical School (Switzerland), the European Society for 
Paediatric Endocrinology, the Lawson Wilkins Pediat- 
ric Endocrine Society, and Serono Symposia. 

For further information, please contact the Organiz- 
ing Secretariat; Serono Symposia, Via Ravenna, 8, 
00161 Rome, Italy. 


Sixth Annual Obstetrics and Gynecology Review 

Course and Pathology Course 

The University of Miami School of Medicine, De- 
partment of Obstetrics and Gynecology, will sponsor 
the Sixth Annual Obstetrics and Gynecology Review 
Course and Pathology Review which will be held Octo- 
per 17-23, 1980, at the Intercontinental Miami Hotel, 
301 S. Bayshore Drive, Miami, Florida. 

Information may be obtained from the Department 
of Obstetrics and Gynecology, University of Miami 
School of Medicine (R-116) P. O. Box 016960, Miami, 
Florida 33101. - i . 
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New! THE SEXUAL VICTIMOLOGY OF YOUTH 
edited by LeRoy G. Schulw, West Virginia Univ., Morgan- 
town. (21 Contributors) Recognition and treatment of the 
physical and psychological effects of incest, rape, child mo- 


lestation, and other sexual traumata of children and adoles- | 


cents are fully detailed in this text. Medical models drawn 
from emergency room cases and gynecology clinic records 
illustrate the various modes of presentation of sexual abuse 
and provide an indication of the types and number of cases 
appearing in the pediatric setting. Other topics include the 
child victim and the criminal justice system, the child sex 
industry, and sexual emancipation. ’80, 432 pp., 1 il, 6 
tables, $19.75- 


New! FACULTY DEVELOPMENT THROUGH 
WORKSHOPS by Carole J. Bland, Univ. of Minnesota 
Medical School, Minneapolis. Foreword by Theodore J. 
Phillips. Practical guidelines, specific suggestions, and 
sample forms highlight this guide to planning, conducting, 
and evaluating faculty development workshops. Such or- 
ganizational activities as selecting a coordinator and staff, 
assessing participants’ needs, establishing goals and objec- 
tives, preparing a budget, outlining teaching strategies, 
planning evaluations, and selecting a site are sequentially 
listed and explained for the reader. ’80, 232 pp., cloth- 
$13.50, paper-89.75 


New! THE ENERGY COUPLE: The New Sexuality 
by Douglas Q. Corey and Jeannette P. Maas, both of Savu- 
savu, Fiji. 80, 160 pp., 42 il., $9.95 


FEMALE URINARY STRESS INCONTINENCE edited by 
Edward B. Cantor, Cedars-Sinai Medical Center, Los An- 
geles. Foreword by C. Paul Hodgkinson. (16 Contributors: 
This comprehensive text on female urinary stress inconti- 
nence covers the latest theoretical and practical aspects oł 
neuroanatomy, physiology, and urodynamics, Chapters de- 
scribe the supports of the’ urethra and the role of the pu- 
bourethral ligaments, analyze the anatomical defects 
involved in inadequate pelvic supports, end detail elec- 
tronic diagnostic modalities. Also discussed are the utilize- 
tion of the posterior pubourethral ligaments via a 
suprapubic approach, the detrusor dyssynergia syndrome, 
the electronic vaginal pessary, and the sling operations: ZB; 
360 pp., 175 il, 19 tables, $30.25 


BIRTH DEFECTS AND FETAL DEVELOPMENT: Endo- 

. crine and Metabolic Factors edzred by Kamran S. Moghissi, 
Wayne State Univ., Detroit. (22 Contributcrs) '74, 352 pt., 
94 il. (1 in color), 45 tables, $31.00 


THE PAP SMEAR: Life of George N. Papanicolaou by D. 
Erskine Carmichael, Univ. of Alabama, Birmingham. 73, 
140 pp., 51 il., $10.25 


MATERNAL AND CHILD HEALTH PRACTICES: Prab- 
lems, Resourçes and Methods of Delivery edited by Helen 
M. Wallace and Edwin M. Gold, both of Univ. of Cali- 
* fornia, Berkeley, and Edward F. Lis, Univ of Illinois Med- 
«ical Center, Chicago. (65 Contributors) Discussion includes 
identification and management of high risk pregnancy, 
maternal nutrition, genetic factors, perinatal mortality and 
morbidity, family planning, child health supervision, and 
other related topics. The history and development of ma- 
ternal and child health services is also covered. ’73, 1,400 
pe. 49 il, 170 tables, $47.50 


“PUBLISHER 


New! COMMUNICATIONS IN A HEALTH CARI 
SETTING edited by Myron G. Eisenberg and Judith Fal 
coner, both of VA Medicel Center, Cleveland, Ohio; anc 
Lafaye C. Sutkin, VA Medical Center, Loma Linda, Cali 
fornia. This book demonstrates how the improvement o 
crucial communication patterns can help to achieve th 
goals of health care. It clarifies the definition of communi 
cation and specifies techniques for enhancing communica 
tion between individuals and groups connected with healt! 
care. Among the specific topics addressed are legal implica 
tions, the medical record, nonverbal messages and audio 
visual educational aids. ’§0, 288 pp., 11 il., 4 tables, $19.7. 


New! PRACTICAL CLINICAL CYTOLOGY b 
Virginia A. LiVolsi, Yale Univ. School of Medicine, New 
Haven, Connecticut. ’80, 352 pp. (6 3/4 x 9 3/4), 97 il, 3 
tables, $32.50 


New! SEXUAL COUNSELING FOR OSTOMATES 
A Resource Book for Health Care Professionals by Ellen A 
Shipes, Grady Memorial Hospital, and Sally T. Lehi 
Emory Univ., both of Atianta. ’80, 96 pp. (41/2 x 7), 59 il 
$7.75, Lexotone i 


PRINCIPLES AND METHODS OF STERILIZATION I? 
HEALTH SCIENCES (2nd Ed., 6th Ptg.) by John J. Par 
kins. This volume covers automation, mechanical equip 
ment, methods, techniques, and procedures related to al 
types of sterilization. Instructions for operating sterilizer: 
proper methods of packaging supplies, types of terming 
sterilization for decontamination of articles, use of cultur 
tests and sterilizer controls, and problems of star 
dardization of sterilizing techniques are all detailed. ’80, 58 
pp. (6 3/4 x 9 3/4), 206 il., 33 tables, $22.75 


CLINICAL ATLAS OF GRAY SCALE ULTRASONOG 
RAPHY IN OBSTETRICS by Alan V. Cadkin and Marti 
N. Motew, both of Michael Reese Hospital and Medici 
Center, Chicago. Contribution by Rudy E. Sabbagha. Ove 
700 high quality gray scale scans illuminate the clinic: 
uses of real-time ultrasound and depict diagnostic finding 
and variations within normal and abnormal pregnancie. 
Among the many obstetrical conditions covered are th 
normal first trimester, multiple gestation, ectopic preg 
nancy, trophoblastic disease, and puerperium. Data o 
scanning techniques, gynecology, and the basic physics ¢ 
ultrasound are included. ’79, 384 pp. (8 1/2 x 11), 713 il, 1 
tables, $77.50 


CHEMOSURGERY: Microscopically Controlled Surger 
for Skin Cancer by Frederic E. Mohs, Univ. of Wisconsz 
Medical School, Madison. ’78, 400 pp. (6 3/43% 9 3/4), 83 
il., 59 tables, $48.25 


ENDOMETRIAL CARCINOMA AND ITS TREAT 
MENT: The Role of Irradiation, Extent of Surgery, an 
Approach to Chemotherapy edited by Laman A. Gray, Sr 
Univ. of Louisville, Louisville, Kentucky. (27 Contributor: 
The roles of radiotherapy, surgery, and chemotherapy i 
the treatment of endometrial carcinoma are examined, an 
reports from cancer centers and universities attesting to re 
cent findings in the field are presented. Documented case 
of departures from the standard use of intrauterine radiur 
therapy before surgery are also included. ’77, 240 pp. (6 3/ 
x 9 3/4), 17 il., 138 tables, $28.50 
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Boston University School of Medicine 


` Department of Obstetrics and. Gynecology 


K $ 
< For additional information, contact The University of Texas 
i Medical School, Office of Continuing Education, PO Box 20708, 


-announces . 
Second Annual Winter Symposium: 
CLINICAL OBSTETRICS © 


DATES: February 8-13, 1981 


- PLACE: i The Mountain Inn, Killington, Vermont SENO 
TUITION FEE: $275. 00 for M.D.’s, $150.00 for residents & nurses; in- - 


cludes registration, handouts & welcome party 


DESCRIPTION: Five-day early morning and late afternoon didactic sem- , 
inar covering current and practical management of - 
common obstetrical problems. Two afternoon sessions ~ 


will be devoted to presentation of registrants’ problem 
cases 
SKIING: -Killington 10:00 aim. — 4:00 p.m. every day. Group, 
rates will be arranged. 
ACCREDITATION: AMA Category 1, ACOG 


FACULTY: David Acker, M. D., Boston City Hospital: ‘Alan Altman, 


M.D., Boston Hospital for Women; Curtis Cetrulo, M.D., 
St Margaret's Hospital; David’ Coulter, M.D., Boston City 
Hospital; and Jay Hendelman, M.D., Boston City Hospital 


For jire details and registration, contact: 
‘Mary Hopkins 
Boston University Schoo! of Medicine ` 
E Department of Continuing Medical Education - 
“ 80 East Concord Street 
, Boston, MA 02118 
Phone 617-247-5602 


- THE UNIVERSITY OF TEXAS 
MEDICAL SCHOOL AT HOUSTON 
Department of Pathology & Laboratory Medicine 
Department of Obstetrics & Gynecology 


; . and 
THE UNIVERSITY OF TEXAS 
SYSTEM CANCER CENTER 
` M.D. ANDERSON HOSPITAL 
AND TUMOR INSTITUTE 
Department of Gynecology 
present 
BASIC SCIENCE. IN OBSTETRIC 
> & GYNECOLOGIC PRACTICE 
October 6-10, 1980 
p Houston, Texas 


Distinguished Lecturer . 
H. J. NORRIS, M.D. 


A 


p Houstoni, Texas 77025, phone (713):792-5346. 





PROFESSOR 
AND CHAIRMAN, 
DEPARTMENT 
OF OBSTETRICS | 
& GYNECOLOGY 


The University of Alberta, Faculty of Med- 
icine, invites applications for the position _ 
of Chairman of the Department of Obste- 


- tries and Gynecology of the University of 


Alberta and affiliated University of Alberta 
Hospital, starting July 1, 1981. Certifica- 
tion by the Royal: College of Physicians 
and Surgeons of Canada (or equivalent) | 


and eligibility for licensure in Alberta 


‘essential. This is a geographic full-time. 
tenured academic appointment with re- 
sponsibilities for the teaching, research 
and patient activities of a major medical 


‘school department. Applicants should 


have active research interests and dem- 
‘onstrated organization: and administra- 
tive abilities. The University of Alberta is 
an equal opportunity employer. 


Applications may. be sent to Dr. D. F. 
Cameron, Dean, Faculty of Medicine, 
University of Alberta, pie pee 
“Canada. ; z À 


a 


OBSTETRICIAN- 
GYNECOLOGIST. 


OBSTETRICIAN-GYNECGOLOGIST— ` 


. needed in historic Marshall, Michigan, 


located half-way between Ann Arbor 


_ and Kalamazoo, Michigan. Beautiful - 
. town with a 77 bed acute care hospital. 


City population of 7,500 and, service 
area population of 22,000. Admitting 


_ Staff includes: four (4) Family Practice 
< Specialists, five (5) General Practi- 


tioners, two (2).General Surgeons and 
one (1) Internist. Willing to negotiate to 


` attract a high caliber physician, 
Contact: 


-Rob Covert, Administrator, P 


or Philip Glotfelty, N D., 


Chief of Staff E 
_ Oaklawn Hospital |”. 


=- 200 North Madison 


Marshall, Michigan, 49068. 
Or phone 616-781-4271, ` 
extension 201 





MATERNAL-FETAL 
MEDICINE—- 
JULY 1, 1981 


Maternal-Fetal Medicine full-time faculty 
position in the Department of Obstetrics 
and Gynecology, Medical College of Vir- 
ginia, Virginia Commonwealth University. 
Require Board certification iri Obstetrics 
and Gynecology or its equivalent, and cer- 
tification or eligibility in Maternal-Fetal 
Medicine or its equivalent. Responsibilitiés 
include undergraduate and graduate medi- 
_ cal teaching, patient care, and clinical or 
laboratory research. Those interested should 
send their c.v. by January 1, 1981 to: 


Leo J. Dunn, M.D. 
Professor and Chairman 
Department of OB/GYN 
Medical College of Virginia 
Richmond, Virginia 23298 


M.C.V. IS AN EQUAL OPPORTUNITY EMPLOYER 








PERSONALIZED 
LIBRARY CASES 


Keep your personal copies of AMERICAN JOURNAL OF 
OBSTETRICS AND GYNECOLOGY in these specially 
designed library file cases. Designed to keep your journal 
copies near at hand in your office, library, or home. 


Your case is heavy bookbinder’s board in rich red Kivar | 


cover, Files are scuff-resistant and washabk. 

Lettering is stamped in gold leaf and the vases make a fit 
companion for the most costly binding. 

Files are reasonably priced—only $4.95 each, postpaid 
(3 for $14., 6 for $24.). Add $1.00 postage per case for orders 
outside U. S. Satisfaction unconditionally guaranteed or 
your money back! Use the coupon for prompt shipment. 





Jesse Jones Box Corporation (est. 1843) 
P. O. Box 5120 i 
Philadelphia, Pa. 19141 


Please send me, postpaid —_. library cases for 
AMERICAN JOURNAL OF OBSTETRICS AND 
GYNECOLOGY at $4.95 each (3/$14., 6/$24.) 


D NEW SIZE (8%”" x 11’) 3 cases/year 
{1 OLD SIZE (7%4” x 10%") copies prior to 1975 
(2 cases/year) 





Name 
Address : - 
City —— State mmeona Zip 








| Perinatologist 


Perinatologist—a position in Maternal/ 
Fetal Medicine is available at Texas 
Tech University Regional Academic 
Health Center in El Pasa, Texas. This 
is a full time faculty position for Board 
eligible or certified practitioner. Excel- 
lent opportunity for active clinical ser- 


vice for direct patient care, resident 


and medical student teaching and re- 
search. Excellent salary in accordance 
with experience for appropriate indivi- 
dual. Growing fringe benefits pro- 
gram. Interested persons contact Billy 
Reeves, M.D. at 4800 Alberta Street, 
El Paso, Texas 79905 or M. Wayne 
Heine, M.D., TTUHSC; Department 
of Obstetrics-Gynecology, Lubbock, 
Texas 79430. 


Gynecologic 
Oncologist 


Gynecologic Oncologist — Full time fa- 
culty position at the newly constructed 
cancer center associated with the . 
Texas Tech Regional Academic Health 
Center in Amarillo, Texas. Excellent 
clinical opportunity for patient clinical 
service, teaching and research. Excel- 
lent salary in accordance with experi- 
ence. Growing fringe benefits pro- 
gram. Interested persons contact 
Roger Perry, M.D. at 1400 Wallace 
Avenue, Amarillo, Texas 79106 
(Phone: 806-355-8961) or M. Wayne 
Heine, M.D., TTUHSC, Department - 
of Obstetrics/Gynecology, Lubbock, | 
Texas 79430. | oo 
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MATERNAL — FETAL 
MEDICINE 


The Department of Obstetrics and Gyne- 
cology of the Baystate Medical Center in 
Springfield, Massachusetts, is seeking a 
full time Director for its Perinatal program. 
There are 5,000 in-house deliveries as well 
as 5,000 deliveries in 7 affiliated hospitals 
for this Perinatal system. The Department 
is affiliated with both Tufts and the Uni- 
versity of Massachusetts Schools of Med- 
icine. The Department has 40 community 
based Obstetricians-Gynecologists, 16 
residents, and 4 additional full time faculty. 
The candidate must be board eligible in 
Maternal-Fetal Medicine. Salary and aca- 
demic rank are commensurate with train- 
ing and experience. Those interested 
please send CV to: Laurence E. Lundy, 
M.D., Chairman, Department of OB-GYN, 
Baystate Medical Center, 759 Chestnut 
Street, Springfield, Massachusetts 01107. 





An Equal Opportunity Employer M/F/H 


OB/GYN 
PHYSICIAN 
NEEDED 


Bryan Memorial Hospital, Durant, OK, is seeking 
a trained OB/GYN Physician. The community is 
located 8 miles from beautiful Lake Texoma, 85 
miles from Dallas, and 125 miles from Oklahoma 
City. Ideal location. Population 14,000. Catch- 
ment area 30,000. Home of Southeastern Okla- 
homa State University. Hospital is a J.C.A.H. 80 
bed facility with very modern O.R., |.C.U., Labor/ 
Delivery areas and other Ancillary Facilities. Pres- 
ent active staff includes 1 OB/GYN, 1 Pediatri- 
cian, 2 Surgeons, 4 G.P., 3 Cardiologists, 1 
Radiologist. Urology, Pathology, Neurology ser- 
vices are,also readily available. Clinic space 
available. Hospital and Chamber of Commerce 
iS sponsoring a generous guarantee. 


Please send C.V. to: 
Administrator, Bryan Memorial Hospital 
Durant, OK 74701 
Telephone (405) 924-3080 
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BELLERGAL $2- 
Composition: Each Bellergal-S Tablet 
contains: phenobarbital, USP central 
sedative (Warning: May be habit forming), 
40.0 mg: Gynergen (ergotamine tartrate, 
USP) sympathetic inhibitor, 0.6 mg; 
Bellafoline (levorotatory alkaloids of bella- 
donna, as malates) parasympathetic 
inhibitor, 0.2 mg. 


Properties and Therapeutics: Based on 
the concept that functional disorders 
frequently involve hyperactivity of both the 
sympathetic and parasympathetic nervous 
systems, the ingredients in Bellergal are 
combined to provide a balanced prepara- 
tion designed to correct imbalance of the 
autonomic nervous system. The integrated 
action of Bellergal is effected through the 
combined administration of ergotamine 
and the levorotatory alkaloids of bella- 
donna, specific inhibitors of the sympathetic 
and parasympathetic respectively, rein- 
forced by the synergistic action of pheno- 
barbital in dampening the cortical centers 


Indications: Bellergal is employed in the 
management of disorders characterized by 
nervous tension and exaggerated auto- 
nomic response: 

Menopausal disorders with hot flashes, 
sweats, restlessness and insomnia 
Cardiovascular disorders with palpitation, 
tachycardia, chest oppression and 
vasomotor disturbances 

Gastrointestinal disorders with hypermotility, 
hypersecretion, “nervous stomach’ and 
alternately diarrhea anc constipation. 
Genitourinary — uterine cramps, etc. 


Premenstrual tension 
Interval treatment of recurrent, throbbing 
headache 


Contraindications: Peripheral vascular 
disease, coronary heart disease, hyperten- 
sion, impaired hepatic or renal function, 
sepsis, third trimester of pregnancy and 
glaucoma. Hypersensitivity to any of the 
components. 


Precautions: Even though the ergotamine 
tartrate content of this product is extremely 
low and untoward effects have been rare 
and insignificant, caution should be exer- 
cised if large or prolonged dosage is 
contemplated, and physicians should be 
alert to possible peripheral vascular com- 
plications in patients highly sensitive to 
ergot. Due to presence of a barbiturate, 
may be habit forming 


Side Effects: Blurred vision, ag mouth, 
flushing, drowsiness occur rarely 


Dosage: Bellergal-S Tablets: One in the 
morning and one in the evening. 


How Supplied: Bellergal-S Tablets (com- 
pressed, scored tablets of tricolored 
pattern: dark green, orange and light 
lemon yellow) in bottles of 100. 


LABORATORIES y 
Division of Sandoz, Inc. 
LINCOLN, NEBRASKA 68501 4 


NONHORMONAL therapy 


for menopausal 
vasomotor instability 
IS receiving 
renewed attention. 





BELLERGALS 


TABLETS 





Each Bellergal-S Tablet contains: phenobar- 
bital, USP central sedative (Warning: May be 
habit forming), 40.0 mg; Gynergen® (ergota- 
mine tartrate, USP) sympathetic inhibitor, 0.6 
mg; Bellafoline® (levorotatory alkaloids of bella- 

gonna, as malates) parasympathetic inhibitor, 
.2 mg 


Long clinical experience has estab- 
lished the effectiveness of Bellergal-S 
Tablets in managing rnenopausal dis- 
orders characterized by exaggerated 
autonomic response—hot flashes, 
sweats, restlessness, and insomnia. s 
Because Bellergal-S reduces autonomic 
nervous system activity, symptoms of 
vasomotor instability are eliminated or 
significantly reduced. Bellergal-S does 
not contain estrogen in any form. That's 
one reason why it is receiving renewed 
attention from physicians who wish to 
avoid the potential complications of 
estrogen therapy in vasomotor instability. 


So when estrogen 
therapy is undesirable... 
prescribe 
Bellergal-S Tablets. : 


Please see prescribing information 
onan adjoining page. 


© 1979 Dorsey Laboratories/Division of Sandoz, Inc. 
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Four kinds 
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1. She wants convenience. 
2. She wants nonhormonal contraception. 
3. She smokes. 

4. She is over 35. 


=j J 
(intrauterine copper contraceptives) 


` Answertheir = 
- contraceptive priorities... 


1. For the contemporary woman who wants free- 
_dom from rigid schedules, the copper IUD is a logi- 
- cal choice because of its inherent convenience. 


2. For the new mother who wants to space her 
family...the copper IUD has no effect on lactation. 
Its efficacy rate is almost as high as that of the Pill. 


M 
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Therefore, the postpartum period may be an espe- 
cially opportune time to insert a Cu-7 or Tatum-T, 
providing involution has occurred. , 


3. For the woman —of any age—who smokes, the 
copper IUD produces no problems in association 
with smoking. À 


4. For the woman who has passed the Pill years, 
but who still wants highly effective and reversible 
contraception, the copper IUDs are a logical Pi 
choice. = 





Intrauterine contraception is not appropriate for all women. See 
complete prescribing information prior to use. 


Please see next page for a brief summary of product information. 
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PR Pe yee T 


Cu-7/ Tatum-T 


+ 


(intrauterine copper contraceptives) 


Description: The Cu-7 has coiled around the vertical limb 89 mg. of copper wire providing 
approximately 200 mm? of exposed copper surface area. The Tatum-T has coiled around the 
vertical limb 120 mg. of copper wire providing approximately 210 mm? of exposed copper 
surface area 


Contraindications: Not to be inserted when any of the following conditions exist: pregnancy 
or suspicion of pregnancy; abnormalities of the uterus resulting in distortion of the uterine 
cavity; acute pelvic inflammatory disease or history of repeated pelvic inflammatory disease, 
postpartum endometritis or infected abortion in the past three months, known or suspected 
uterine or cervical disease such as hyperplasia or carcinoma including unresolved. abnormal 
“Pap” smear; vaginal bleeding of unknown etiology: untreated acute cervicitis until infection 
is controlled, diagnosed Wilson's disease: known or suspected allergy to copper: previous 
ectopic pregnancy; significant anemia; and valvular heart disease, leukemia, or use of 
chronic corticosteroid therapy. 


Warnings 
1. Pregnancy: (a) Long-term effects. The long-term effects on the offspring of the presence of 
copper in the uterus when pregnancy occurs are unknown 

(b) Septic abortion. Reports have indicated an increased incidence of septic abortion 
associated in some instances with septicemia, septic shock and death in patients becoming 
pregnant with an IUD in place. Most of these reports have been associated with the mid- 
trimester of pregnancy. In some cases. the initial symptoms have been insidious and not 
easily recognized. If pregnancy should occur with a Cu-7 or Tatum-Tin situ, the IUD should be 
removed if the thread is visible or, if removal proves to be or would be difficult, interruption of 
the pregnancy should be considered and offered to the patient as an option, bearing in mind 
that the risks associated with an elective abortion increase with gestational age. 

(c) Continuation of pregnancy. If the patient chooses to continue the pregnancy and the 
Cu-7 or Tatum-T remains in situ, she must be warned of increased risk of spontaneous 
abortion and increased risk of sepsis, including death. The patient must be closely observed 
and advised to report immediately all abnormal symptoms, such as flu-like syndrome, fever, 
abdominal cramping and pain, bleeding, or vaginal discharge, because generalized 
symptoms of septicemia may be insidious 


2. Ectopic pregnancy: (a) Pregnancy which occurs with an IUD in situ is more likely to be 
ectopic than pregnancy occurring without an IUD. Therefore, patients who become pregnan: 
while using a Cu-7 or Tatum-T should be carefully evaluated for the possibility of ectopic 
pregnancy. 

(b) Special attention should be directed to patients with delayed menses, slight 
metrorrhagia and/or unilateral pelvic pain, and to those patients who wish to interrupt a 
pregnancy occurring in the presence of a Cu-7 or Tatum-T, to determine whether ectopic 
pregnancy has occurred 


3. Pelvic infection: An increased risk of pelvicinflammatory disease associated with the use of 
IUDs has been reported. While unconfirmed, this risk appears to be greatest for young 
women who are nulliparous and/or who have multiple sexual partners. Salpingitis can result 
in tubal damage and occlusion, thereby threatening future fertility. Therefore, it is 
recommended that patients be taught to look for symptoms of pelvic inflammatory disease 
The decision to use an IUD ina particular case must be made by the physician and patient with 
consideration of a possible deleterious effect on future fertility. 

Pelvic infection may occur with a Cu-7 or Tatum-T in situ and at times result in the 
development of tubo-ovarian abscesses or general peritonitis. The symptoms of pelvic 
infection include: new development of menstrual disorders (prolonged or heavy bleeding) 
abnormal vaginal discharge, abdominal or pelvic pain, dyspareunia, fever. The symptoms 
are especially significant if they occur following the first few cycles after insertion. 
Appropriate aerobic and anaerobic bacteriologic studies should be done and antibiotic 
therapy initiated promptly. If the infection does not show marked Clinical improvement withia 
24 to 48 hours, the Cu-7 or Tatum-T should be removed and continuing treatment reassessed 
onthe basis of results of culture and sensitivity tests. 


4. Embedment: Partial penetration or lodging of the Cu-7 or Tatum-T in the endometrium cr 
myometrium can result in difficult removal. This may occur more frequently in smaller uter:. 
See removal instructions. 


5. Perforation: Partial or total perforation of the uterine wall or cervix may occur, usually 
during insertions into patients sooner than two months after abortion or delivery, or in uterine 
cavities too small. The possibility of perforation must be kept in mind during insertion and at 
the time of any subsequent examination. If perforation occurs, laparotomy or laparoscopy 
should be performed as soon as medically feasible and the Cu-7 or Tatum-T removed 
Abdominal adhesions, intestinal penetration, intestinal obstruction, and local inflammatory 
reaction with abscess formation and erosion of adjacent viscera may result if the Cu-7 or 
Tatum-T is left in the peritoneal cavity. 


6. Medical diathermy: The use of medical diathermy (short-wave and microwave) in a patient 

with a metal-containing IUD may cause heat injury to surrounding tissue. Therefore, medical 

mathermy to the abdominal and sacral areas should not be used on patients using a Cu-7 3r 
atum-T. 


7. Effects of copper: Additional amounts of copper available to the body from the Cu-7 3r 
Tgtum-1 may precipitate symptoms in women with undiagnosed Wilson's disease. The 
incidence of Wilson's disease is 1 in 200,000. 


Precautions 

1. Patient counseling. Prior to insertion the physician, nurse, or other trained heath 
professional must provide the patient with the Patient Brochure. The patient should be given 
the opportunity to read the brochure and discuss fully any questions she may have 
concerning the Cu-7 or Tatum-T as well as other methods of contraception. 


2. Patient evaluation and clinical considerations. (a) A complete medical history shoulc be 


obtained to determine conditions that might influence the selection of an IUD. A physical 
examination should include a pelvic examination, “Pap” smear, gonorrhea culture and. if 
indicated, appropriate tests for other forms of venereal disease. The physician should 
determine that the patient is not pregnant. 

(b) The uterus should be carefully sounded prior to insertion to determine the degree of 
patency of the endocervical canal and internal os, and the direction and depth of the uterine 


cavity. Exercise care to avoid perforation with the sound. DO NOT USE THE INSERTION 
INSTRUMENT AS A SOUND. In occasional cases, severe cervical stenosis may be 
encountered. Do not use excessive force to overcome this resistance. : ; 

(c) The uterus usually sounds to a depth of 6 to 8 cm. Insertion into a uterine cavity 
measuring less than 6.5 cm. by sounding may increase the incidence of pain, bleeding, 
partial or complete expulsion, perforation. and possibly pregnancy. ; 

(d) To reduce the possibility of insertion in the presence of existing undetermined 
pregnancy, the optimal time for insertion is the latter part of the menstrual flow or one or two 
days thereafter. The Cu-7 or Tatum-T should not be inserted post partum or post abortion until 
involution of the uterus is complete. The incidence of perforation and expulsion is greater if 
involution is not complete. : ag, d 

Itis, however, necessary to place the Cu-7 or Tatum-Tas high as possible within the uterine 
cavity to help avoid partial or complete expulsion that could result in pregnancy. = 

Physicians are cautioned that it is imperative for them to become ome familiar with 
the instructions for use before attempting placement of the Cu-7 or Tatum-T. 

(e) IUDs should be used with caution in those patients who have anemia or a history of 
menorrhagia or hypermenorrhea. Patients experiencing menorrhagia and/or metrorrhagia _ 
following IUD insertion may be at risk for the development of hypochromic microcytic 
anemia. Also, IUDs should be used with caution in patients receiving anticoagulants or 
having a coagulopathy. : rp. fe 

(f) Syncope, bradycardia or other neurovascular episodes may occur during insertion or 
removal of IUDs, especially in patients with a previous disposition to these conditions. 

(g) Patients with valvular or congenital heart disease are more prone to develop subacute 
bacterial endocarditis than patients who do not have such disease. Use of an IUD in these 
oatients may represent a potential source of septic emboli. A 

(h) Use of an IUD in patients with acute cervicitis should be postponed until proper 
treatment has cleared up the infection. 

(i) Since the Cu-7 or Tatum-T may be partially or completely expelled, patients should be 
reexamined and evaluated shortly after the first postinsertion menses, but definitely within 
three months after insertion. Thereafter annual examination with appropriate medical and 
laboratory evaluation should be carried out. The Cu-7 or Tatum-T should be replaced every 
three years. 

(j) The patient should be told that some bleeding or cramping may occur during the first few 
weeks after insertion, but if these symptoms continue or are severe she should report them to 
her physician. She should be instructed on how to check after each menstrual period to make 
certain that the thread still protrudes from the cervix and cautioned that there is no 
contraceptive protection if the Cu-7 or Tatum-T has been expelled. She should also be 
cautioned not to dislodge the Cu-7 or Tatum-T by pulling on the thread. If a partial expulsion 
occurs, removal is indicated and a new Cu-7 or Tatum-T may be inserted. The patient should 
bo i return within three years for removal of the Cu-7 or Tatum-T and for replacement if 

esired. 

(k) A copper-induced urticarial allergic skin reaction may develop in women using a 
copper-containing IUD. Ifsymptoms of such an allergic response occur, the patient should be 
instructed to tell the consulting physician that a copper-containing device is being used. 

(1) The Cu-7 or Tatum-T should be removed for the following medical reasons: menorrhagia 
and/or metrorrhagia producing significant anemia; uncontrolled pelvic infection; intractable 
pain often aggravated by intercourse, dyspareunia; pregnancy, if the thread is visible: 
cue or cervical malignancy; uterine or cervical perforation: or any indication of partial 
expulsion. 

(m) If the retrieval thread cannot be seen it may have retracted into the uterus or have been 
broken off, or the Cu-7 or Tatum-T may have been expelled. Localization usually can be made 
by feeling with a probe; if not, x-ray or sonography can be used. When the physician elects to 
ent a and or Tatum-T with the thread not visible. the removal instructions should be — 
considered. 

(n) If any patient with a Cu-7 or Tatum-T suddenly develops overt clinical hepatitis or 
abnormal liver function tests, appropriate diagnostic procedures should be initiated. 


Adverse Reactions: Perforations of uterus and cervix have occurred. Perforation into the 
abdomen has been followed by abdominal adhesions, intestinal penetration, intestinal 
obstruction, local inflammatory reaction with abscess formation and erosion of adjacent 
viscera. Pregnancy has occurred with the Cu-7 or Tatum-T in situ and when either has been 
partially or completely expelled. 

The incidence of spontaneous abortion, when conception occurs with intrauterine devices 
insitu, appears to be increased over that in unprotected women. Insertion cramping, usually 
of no more than a few seconds’ duration, may occur; however, some women may experience 
residual cramping for several hours or even days. Intermenstrual spotting or bleeding or 
prolonged or increased menstrual flow may occur 

Pelvic infection including ch with tubal damage or occlusion has been reported. 
This may result in future infertility. Complete or partial expulsion of the Cu-7 or Tatum-T may 
sometimes occur, particularly in those patients with uteri measuring less than 6.5 cm. by 
sounding. Urticarial allergic skin reaction may occur. The following complaints have also 
been reported with IUDs although their relation to the Cu-7 or Tatum-T has not been 
established: amenorrhea or delayed menses, backaches, cervical erosion, cystic masses in 
the pelvis, vaginitis, leg pain or soreness, weight loss or gain, nervousness, dyspareunia, 
cystitis, endometritis, septic abortion, septicemia, leukorrhea, ectopic pregnancy, difficult 
removal, uterine embedment, anemia, pain, neurovascular episodegigcluding bradycardia 
and syncope secondary to insertion, dysmenorrhea, and fragmentation of the IUD. 


Clinical Efficacy: In clinical trials, use effectiveness was determined as follows for parous 
and nulliparous women, as tabulated by the life table method. (Rates are expressed as 
cumulative events per 100 women through 12, 24, and 36 months of use.) 

Cu-7 experience encompasses 387,131 woman-months of use, including 12 months fow 
11,517 women, 24 months for 7,895, and 36 months for 3,661. 

Tatum-T experience encompasses 236.060 woman-months of use in the United States 
and Canada, including 12 months for 8,232 women, 24 months for 4,247, and 36 months 





for 1,408. ‘> 
Cumulative pregnancy rates were: 
12 Months 24 Months 36 Months 
Parous Nulliparous Parous Nulliparous Parous Nulliparous 
Cu-7 1.9 7 2.9 2.6 4 3.4 


6.0 BiB ak 
including insertion and- 


Tatum-T 3.0 2.1 


Please see complete product labeling for ai 
removal instructions. 
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RhoGAM 


Rh{D) Immune Globulin (Human) 


Indications: RhoGAM Rh, (D) Immune Globulin 
(Human) is used to prevent formation of active anti-Rh, (D) 
antibody in an Rh, (D) negative, D" negative individual 
into whose bloodstream Rh, (D) positive or D” positive 
blood has entered. Such an occurrence might result 

from full term or early termination of an Rh 
incompatible pregnancy, or from an Rh incompatible 
transfusion 

Dosage: One vial of RhoGAM will completely suppress 
immunity to 15 ml of Rh positive red blood cells (packed 
cells, not whole blood). In deciding the dose of RhoGAM 
which is to be administered to an individual, the volume 
of Rh positive blood which entered the person's 
bloodstream is to be determined, from which the dose 

of RhoGWAM can be calculated. In the usual full-term 
delivery, a single dose (one vial) of RhoGAM will be 
adequate to suppress immunity to the Rh, (D) antigen 
However, in the case of a large feto-maternal hemorrhage 


or an Rh incompatible transfusion accident, more than 


one dose may be indicated 


Product Description: RhoGAM is a sterile 
concentrated solution of specific immunoglobulin (IgG) 
containing anti-Rh, (D) fractionatec from carefully 
screened human plasma by a cold alcohol method 


Action: With an injection of passive Rh, (D) antibody 
(RhoGAM) to the postpartum mother, a postmiscarriage/ 
abortion woman, or to the recipient of a transfusion 
accident, the person's antibody response to the foreign 
Rh, (D) positive cells is suppressed 


Cautions: Reactions of Rh, (D) negative individuals 
given Rh, (D) Immune Globulin (Human) are infrequent 
of a mild nature and mostly confined to the area of 
injection, An occasional patient may react more strongly, 
both locally and generally. A slight elevation of 
temperature has been noted in a smell number of 
postpartum women. 

Fever, myalgia, lethargy, increased bi irubin levels and/or 
splenomegaly have been infrequently observed in 
individuals following a multi-dose regimen after Rh 
mismatched transfusions 





Systemic reactions are rare and sensitization due to 
repeated injections of immune globulins is unusual 
Immune Serum Globulin (Human) has not been 
reported to transmit hepatitis. 

RhoGAM is to be given to the recipient in a trangfusion 
accident or the postpartum mother or postmiscarriage 
woman, only. It must not be given to the infant 
Contraindications: Rh, (D) Immune Globulin (Human) 
should not be administered to 

1. An Rh, (D) positive or D" positive individual 

2. An Rh, (D) negative patient who has inadvertently 
received an Rh, (D) positive blood transfusion within 
three months of delivery. 

3. A patient previously immunized to the Rh, (D) blood 
factor. 

Supplied: In vials containing a single dose of RhoGAM 
Store at 2° to 8°C. Do not freeze 


NOTE: For complete prescribing information, see 
direction circular. : 


Twenty thousand 
infants owe their 


lives to RhoGAM* 


Rho(D) Immune Globulin (Human) 


„and to you. 


Since RhoGAM was first administered, over a 
decade ago, an estimated one hundred thousand 
sensitizations have been avoided, and twenty 
thousand fetal deaths from Rh hemolytic disease 
have been prevented! 





This outstanding achievement by the medical 
community is the direct result of the knowledge- 
able use of the proven prevention. 


While there is still room for improvement... the 
record to date deserves recognition. 


Asthe company that provides RhoGAM, 
and MICRhoGAM* Rh{D) Immune 
Globulin (Human), Micro-Dose, Ortho 
Diagnostics shares in your continuing 
commitment to the eradication of Rh 
hemolytic disease. 








We have acted on our commitment with 
products and services to spread knowledge and 
understanding of the need to protect. We have 
sponsored continuing research and education 
with international symposia, books, pamphlets 
and films. We have helped design a record- 
keeping system to improve utilization, and have 
provided support to the medical profession with 
the RhoGAM Protection Policy. 


We are doing all we can to help you help every 
patient at risk. There is still more to be done, 
and together we will find the way! 


RhoGAM...the proven product. 


Center for Disease Control: Rh Hemolytic Disease: Surveillance, 
August 1976, Revision, DHEW Publication No. (CDC) 75-8310, 
Atlanta, 1976. 
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Raritan, New Jersey 08869 





Prescribe KOROMEX®..for her comfort and confidence. 
Many women today are asking you about diaphragms, and KOROMEX spermicidalcreams, 


changing their contraceptive method, and with jellies, or foam, your patient benefits from an 
good reason. Contraceptives are supposed to increasingly accepted method of contraception. 
promote- confidence. You and your patients Unlike other jellies and creams, KOROMEX 


realize that pills and IUD’s recuentiy lead to doesn't have a strong perfume or medicinal 
unpleasant side effects. odor. KOROMEX'-A Jelly 
. But KOROMEX prod- and KOROMEX Foam 
ucts offer a gentle, effec- can both be used alone 
„tive barrier contraceptive. for effective protection. + 

When you prescribe Fifty years of experi- 
KOROMEX (coil spring) ence stand behind this 
or the KOROFLEX non-hormonal birth con- 


‘arcing spring) vaginal tro! method. f 





While no contraceptive provides 100% protection, Koromex products, when properly 
used, effectively aid in the prevention of pregnancy. 


= Holland- Rantos Co., Inc. P.O. Box 385, Piscataway, N.J. 08854 


A division of Younas Drua Produ 
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A 


ynecologic 
“NCOlOgy 


By Philip J. DiSaia, M.D. 
and William T. Creasman, M.D. 


This new book provides valuable guidelines for 
the diagnosis, treatment, and clinical manage- 
ment of common gynecologic malignancies. 
Its concise yet thorough coverage makes it a 
convenient reference source for the busy practi- 
tioner or for residents studying for the OB/GYN 
Boards. Key features include: 

è Drs. Disaia and Creasman discuss current 
management methods as well as their 
own proven and preferred treatment 
suggestions 

e chapters present information on etiology, 
pathological evaluation, diagnosis, 
clinical presentation, treatment and 
management, and recurrent disease 

è discussions emphasize individualization 





of patient management 
e chapters of special interest: 
cancer in pregnancy 
breast disease 
general aspects of tumor immunology 
adrenocarcinoma of the endometrium 
© a glossary of terms for tumor immunology 
and an appendix containing information 
on F.I.G.O. staging and basic aspects of 
gynecologic radiotherapy are included 
e a wealth of illustrations, tables, and charts 
depict clinical principles 
Order your on-approval copy today and exam- 
ine it for 30 days with no obligation! 
October, 1980. Approx. 464 pages, 178 illustra- 
tions. About $29.50. 


Youll want this book 


“on hand. 


To order your 30-day on-approval copies, CALL US! 
Dial toll-free (800) 325-4177, ext. 10. In Missouri, 
-call collect (344) 872-8370, ext. 10 during our regular 
business hours. AMS232 
MasterCard, VISA, or C.0.D. accepted. 

Price subject to change. 

Add sales tax if applicable. 


MOSBY 


TIMES MIRROR 


THE C. V. MOSBY COMPANY 
11830 WESTLINE INDUSTRIAL DRIVE 
ST. LOUIS, MISSOURI 63141 
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S. A. Phansey, M.D., R. Satterfield, M.D., R. J. Jorgenson, D.D.S., C. F. Salinas, D.D.S., 

F. E. Yoder, M.S., R. S. Mathur, Ph.D., and H. O. Williamson, M.D. 

Charleston, South Carolina 


The role of adjuvant therapy in Stage | ovarian cancer 139 


Myroslaw M. Hreshchyshyn, M.D., Robert C. Park, M.D., Colonel, MC, USA, 

John A. Blessing, Ph.D., Henry J. Norris, M.D., David Levy, M.D., Leo D. Lagasse, M.D., 
and William T. Creasman, M.D. 

Philadelphia, Pennsylvania 


Progressive histobiologic alterations in the development of vulvar cancer 146 


Joseph Buscema, B.A., and J. Donald Woodruff, M.D. 
Baltimore, Maryland 


Carbohydrate metabolism with three months of low-estrogen contraceptive use 151 


W. N. Spellacy, M.D., W. C. Buhi, M.S., and S. A. Birk, R.N., B.S. 
Gainesville, Florida 


The effect of copper on spermatozoal motility and viability evaluated objectively 156 
with the aid of the multiple-exposure photography method 

Amnon Makler, M.D., and Oren Zinder, Ph.D. 

Haifa, Israel 
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Plasma volume expansion in the treatment of pre-eclampsia 165 
Narinder N. Sehgal, M.D., and John R. Hitt, M.D. 
Charleston, West Virginia 


Genetic amniocentesis in twin gestations 169 


Sherman Elias, M.D., Albert B. Geie, M.D., Joe Leigh Simpson, M.D., 
Henry L. Nadler, M.D., Rudy E. Sabbagha, M.D., and Arnold Shkolnik, M.D. 
Chicago, Illinois 


A simplified intrapartum numerical scoring system 175 


Ian Morrison, M.B., Ch.B., F.R.C.S.(C.), Lorraine Carter, R.N., Sharilyn McNamara, R.N., 
and Mary Cheang, M.Math. 
Winnipeg, Manitoba, Canada 


Electrocardiographic changes induced by suction curettage for elective 181 
termination of pregnancy 


Lee M. Mabee, Jr., M.D., Bruce E. Dunn, M.D., and C. Willis Sherrer, M.D., F.A.C.O.G. 
Honolulu, Hawaii 
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UNIVERSITY OF 
SOUTHERN CALIFORNIA 
SCHOOL OF MEDICINE 


and 


Department of Obstetrics & Gynecology 








present 


The TENTH ANNUAL REVIEW COURSE IN 
GYNECOLOGY AND OBSTETRICS 


This comprehensive course will be held at the 
Pasadena Hilton Hotel, Pasadena, California, Monday 
through Friday, January 26-30, 1981. It will review 
many basic concepts and update clinical management 
in every area of obstetrics and gynecology. Although 
the program will appeal to all, its direction will be 
toward those preparing for recertification 
examinations or the Oral OB/GYN Boards. A 
complete, well-organized syllabus covering the entire 
five-day program will be supplied each participant. 


TUITION: $400 (includes 5 lunches) 
CREDIT: 36 hours 


Immediately following is the REVIEW COURSE 
FOR GYNECOLOGIC PATHOLOGY, scheduled for 
Saturday, January 31, 1981, at the USC School of 
Medicine Health Sciences Campus. Review of 
pathological changes which occur in the female 
genital tract in response to inflammatory, neoplastic 
and abnormal hormonal stimuli as well as concepts of 
diagnosis and pathogenesis will be discussed; current 
terminology used in diagnosis will be emphasized. 
This course is designed primarily to assist those 
physicians who are preparing for the American Board 
of Obstetrics and Gynecology examinations. 


TUITION: $55.00 (includes lunch) 
CREDIT: 6 hours 
Contact: Associate Dean 
USC School of Medicine 
Postgraduate Division 
2025 Zonal Avenue 
Los Angeles, CA 90033 
Phone: (213) 224-7051 


CLINICAL 
BIOSTATISTICS: 


here’s why 
you'll benefit 
from this book 


e authoritative articles from 
Clinical Pharmacology _and 
Therapeutics 

e clear and easy-to-read explana- 
tions of essential statistical 
concepts 

e provocative insights into the 
common sense and science 
behind statistical data 


CLINICAL BIOSTATISTICS 


This unique book critically examines the entire 
field of clinical biostatistics. It presents a series of 
original articles that first appeared over a five year 
period in Clinical Pharmacology and Therapeutics. 
Widespread reader acclaim and the timeliness of the 
subject prompted publication of the essays into con- 
venient book form. 

The essays are logically arranged into 29 
chapters and organized into five major sections, 
each preceded by brief commentary written 
especially for the book. You'll find informative 
discussions on the diverse statistical techniques 
used in medical practice and research; research 
and design problems; presentation of data; and 
methods of data analysis. Dr. Feinstein has 
reorganized his original articles to provide you 
with a completely current guide to the biosta- 
tistics used in both clinical and investigative 
situations. He also offers valuable insights into 
topics either totally neglected or inadequately 
covered in conventional texts. Throughout, dis- 
cussions are written in lively prose style, which 
makes the subject both interesting to read and 
easy-to-understand. Why not benefit from Dr. 
Feinstein’s expert guidance firsthand—order 
your copy of CLINICAL BIOSTATISTICS today! 


By Alvan R. Feinstein, M.D., 1977, 468 pages 
plus FM I-XIV, 6-7/8” x 10”, 10 illustrations. Price, 
$21.50 


ORDER BY PHONE! 
Call toll free (800) 325-4177 ext. 10. In Missouri tall 
collect—{314) 872-8370 ext. 10 during normal busi- 
ness hours. A80794 
Price effective in U.S.A. only. 


MOSBY 


TIMES MIRROR 


THE C V MOSBY COMPANY 
11830 WESTLINE INDUSTRIAL DRIVE 
ST LOUIS MISSOURI 63141 
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Red cell exchange in the pregnancy complicated by a major hemoglobinopathy 185 


Marie M. Keeling, M.D., J. Patrick Lavery, M.D., Anita U. Clemons, Robert L. Schaefer, 
Patricia D. Blandford, and Estus A. Harris 
Louisville, Kentucky 
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Masao Igarashi, M.D. 
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Nonstress testing 195 
Allan B. Weingold, M.D., M. Lynn Yonekura, M.D., and Jane O’Kieffe, B.A. 
Washington, D. C. 


Intravenous dexamethasone for prevention of meonatal respiratory distress: 203 
A prospective controlled study 


Bruce K. Young, M.D., F.A.C.O.G., Steven A. Klein, M.D., F.A:C.0.G;, 
Miriam Katz, M.D., Stephen J. Wilson, M.D., and Gorden W. Douglas, M.D., F.A.C.O.G. 
New York, New York 


Clinical significance of perceptible fetal motion 210 
William F. Rayburn, M.D. 
Columbus, Ohio 


Intrapartum fetal heart rate monitoring. IV. Observations on elective and 213 
nonelective fetal heart rate monitoring 


H. B. Krebs, M.D., R. E. Petres, M.D., L. J. Dunn, M.D., and A. Segreti, Ph.D. 
Richmond, Virginia 


Re-evaluation of birth weights at high altitude 220 


Ernest K. Cotton, M.D., Mahlon Hiestand, M.D., George E. Philbin, M.D., and 
Michael Simmons, M.D. 
Denver and Leadville, Colorado 


Current investigation ; 


An alternative to antepartum fetal heart rate testing 223 


William Rayburn, M.D., Frederick Zuspan, M.D., Mary Ellen Motley, L.P.N., 
and Marcia Donaldson, R.N. 
Lexington, Kentucky, and Columbus, Ohio 
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Hospital Corporation of America assists hun- 
dreds of physicians in locating solid practice op- 
portunities each year. With HCA, youcanchoose 
acommunity that fits your lifestyle and know 
that the local hospital's staff and facilities will re- 
flect your own high professional standards. 

HCA owns or manages over 150 hospitals 
from San Francisco to Virginia...from Boston to 
Miami. Each hospital is well equipped, and pro- 
fessionally accredited and staffed. Practice op- 
portunities are available in solo, groups, asso- 
Ciations and partnerships. 

Contact HCA today. Let our free, no obliga- 
tion Professional Relations Program match your 
needs with an HCA practice opportunity. Just 
send your curriculum vitae, with information on 
your personal, professional, and geographic in- 
terests, to: Charles M. Wooden, Director, Pro- 
fessional Relations, Hospital Corporation of 
America, One Park Plaza, Nashville, TN 37203. 
Telephone toll free 1-800-251-2561 orcallcol- 
lect (615) 327-9551. 


Hospital Corporation 
CA} of America. 












TEACHING HOSPITAL 
KING FAISAL UNIVERSITY 
COLLEGE OF MEDICINE 

SAUDI ARABIA 


The new 380-bed AlKhobar Teaching Hospital, affiliated with King 
Faisal University College of Medicine, Eastern Province, Saudi 
Arabia, invites applications from board certified clinicians in: 













OBSTETRICS AND GYNECOLOGY 


SALARIES highly competitive and negotiable. Instruction is in Eng- 
lish. Interviews scheduled during late-1980 and early-1981. 
CONTRACTS are for one year and renewable. Clinicians hold fac- 

ulty appointments, 
BENEFITS include free furnished housing, airtickets to and from 
Saudi Arabia one time each year for a family of four, 60-day 
vacation with pay, generous overweight and educational 
allowances. No Saudi income tax. 










Please send curriculum vitae with current telephone numbers, 
and the names and addresses of three references to: 

Dr. Tawfiq Tamimi, Dean 

College of Medicine, King Faisal University 
c/o Saudi Arabian P.0. Box 2 
Educational Mission OR — Sunbury-on-Thames 
2425 West Loop South Middlesex TW16 5JP 
Houston, TX 77027 England 











OBSTETRICIAN/ 
GYNECOLOGIST 


Board certified/eligible Ob-Gyn_ , 
wanted for group in lovely 
S.E. Mass. community. 
One office-one hospital. 
Unique coverage schedule with 
a second group currently allows 
every eighth night call. 

No pregnancy terminations. 
Great opportunity. 






















Contact: 
T. P. McCORMACK, M.D. 
60 Brigham St. 

New Bedford, Ma., 02740. 
Phone: 617-997-2200 
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Significance of fetal and neonatal sinusoidal heart rate pattern: Further clinical 227 
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John P. Elliott, M.D., Major, MC, USA, Houchang D. Medanlou, M.D., 

Daniel F. O’Keeffe, M.D., and Roger K. Freeman, M.D. 
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and Arnold M. Berman, M.D. 
Park Ridge, Illinois 
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Menachem Granat, M.D., Thomas Gordon, M.D., Elias Issaq, M.D., and 
Moshe Shabtai, M.D. 
Haifa, Israel 
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Rolfe D. White, M.D., Lieutenant, MC, USNR, Dennis McQuown, M.D., 

Thomas A. McCarthy, M.D., and Donald R. Ostergard, M.D., F.A.C.O.G. 
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Oral contraceptive-induced chorea 237 


Naomi Kaplinsky, M.D., Michael Thaler, M.D., and Otto Frankl, M.D. 
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In acute UTI 


When your first choice 
is Macrodantin’ 

youll rarely need 

a second one 


Macrodantin is potent against both major uropathogens in office 
practice—E. coli, the most common, and enterococcus —unlike other 
widely prescribed antimicrobials used individually or in combination. 


Superior in vitro* against the two most common uropathogens' 


E. coli Enterococcus 


MACRODANTIN MACRODANTIN 








TMP/SMX 95% TMP/SMX 51% 


i Sulfonamide 6% 


Sulfonamide 





*In vitro data do not necessarily predict clinical efficacy. 
1. PMR Bacteriologic Report, Summer Series 1979; 
a national bacteriologic monitoring service for 200 acute-care hospitals of 100 beds or mere. 


Macrodantin remains consistently effective year after year— 
resistance is negligible 

m Does not foster resistant bowel flora which may recycle infection. 

m Does not change normal vaginal flora. . . little risk of Candida overgrowth. 
m Concentrates its action in the urinary tract. 

Lets you reserve systemic agents for systemic infection. 


...t00 Valuable to keep in reserve 


u ® i 
Macrodantin:::: 
25,50, 100mg 


(nitrofurantoin macrocrystals) - 


. Norwich-Eaton Norwich, New York 13815 


PHARMACEUTICALS Division of MortonNorwich Products, Inc. See next page for a brief summary of prescribing information including susceptible organisms. 


.. -too valuable to keep in reserve 


Macrodantin 


(nitrofurantoin macrocrystals) 
Capsules: 25,50, 100mg 





INDICATIONS: Macrodantin is indicated for the treatment of urinary tract infections when due to 
susceptible strains of Eschenchia coh, enterococci, Staphylococcus aureus (it is not indicated for 
the treatment of associated renal cortical or perinephric abscesses), and certain susceptible 
Strains of Klebsiella species, Enterobacter species, and Proteus species. 


NOTE: Specimens for culture and susceptibility testing should be obtained prior to and during 
drug administration. 


CONTRAINDICATIONS: Anuria, oliguria, or significant impairment of renal function (creatinine 
clearance under 40 ml per minute) are contraindications to therapy with this drug. Treatment of 
this type of patient carries an increased risk of toxicity because of impaired excretion of the 
drug. For the same reason, this drug is much less effective under these circumstances. 

The drug is contraindicated in pregnant patients at term as well as in infants under one 
month of age because of the possibility of hemolytic anemia due to immature enzyme systems 
(glutathione instability). 

The drug is also contraindicated in those patients with known hypersensitivity to Macro- 
dantin, Furadantin® (nitrofurantoin), and other nitrofurantoin preparations. 


WARNINGS: Acute, subacute and chronic pulmonary reactions have been observed in patients 
treated with nitrofurantoin products. If these reactions occur, the drug should be withdrawn and 
appropriate measures should be taken. 

An insidious onset of pulmonary reactions (diffuse interstitial pneumonitis or pulmonary 
fibrosis, or both) in patients on long-term therapy warrants close monitoring of these patients. 

There have been isolated reports giving pulmonary reactions as a contributing cause of 
death. (See Hypersensitivity reactions.) 

Cases of hemolytic anemia of the primaquine sensitivity type have been induced by Macro- 
dantin. The hemolysis appears to be linked to a glucose-6-phosphate dehydrogenase deficiency 
in the red blood cells of the affected patients. This deficiency is found in 10 percent of Negroes 
and a small percentage of ethnic groups of Mediterranean and Near-Eastern origin. Any sign of 
hemolysis is an indication to discontinue the drug. Hemolysis ceases when the drug is with- 
drawn. 

Pseudomonas is the organism most commonly implicated in superinfections in patients 
treated with Macrodantin. 

Hepatitis, including chronic active hepatitis, has been observed rarely. Fatalities have been 
reported. The mechanism appears to be of an idiosyncratic hypersensitive type. 


PRECAUTIONS: Peripheral neuropathy may occur with Macrodantin therapy; this may become 
severe or irreversible. Fatalities have been reported. Predisposing conditions such as renal 
impairment (creatinine clearance under 40 ml per minute), anemia, diabetes, electrolyte imbal- 
ance, vitamin B deficiency, and debilitating disease may enhance such occurrence. 


Usage in Pregnancy: The safety of Macrodantin during pregnancy and lactation has not been 
established. Use of this drug in women of childbearing potential requires that the anticipated 
benefit be weighed against the possible risks. 


ADVERSE REACTIONS: Gastrointestinal reactions: Anorexia, nausea and emesis are the most fre- 
quent reactions; abdominal pain and diarrhea occur less frequently. These dose-related toxicity 
reactions can be minimized by reduction of dosage, especially in the female patient. Hepatitis 
occurs rarely. 


Hypersensitivity reactions: Pulmonary sensitivity reactions may occur, which can be acute, 
subacute, or chronic. 

Acute reactions are commonly manifested by fever, chills, cough, chest pain, dyspnea, pul- 
monary infiltration with consolidation or pleural effusion on x-ray, and eosinophilia. The acute 
reactions usually occur within the first week of treatment and are reversible with cessation of 
therapy. Resolution may be dramatic. 

In subacute reactions, fever and eosinophilia are observed less often. Recovery is somewhat 
slower, perhaps as long as several months. If the symptoms are not recognized as being drug 
related and nitrofurantoin is not withdrawn, symptoms may become more severe. 

Chronic pulmonary reactions are more likely to occur in patients who have been on continu- 
ous nitrofurantoin therapy for six months or longer. The insidious onset of malaise, dyspnea on 
exertion, cough, and altered pulmonary function are common manifestations. Roentgenographic 
and histologic findings of diffuse interstitial pneumonitis or fibrosis, or both, are also common 
manifestations. Fever is rarely prominent. 

The severity of these chronic pulmonary reactions and the degree of their resolution appear 
to be related to the duration of therapy after the first clinical signs appear. Pulmonary function 
may be permanently impaired even after cessation of nitrofurantoin therapy. This risk is greater 
when pulmonary reactions are not recognized early. 

Qraolote reactions: Maculopapular, erythematous, or eczematous eruption, pruritus, urti- 

ia, and angioedema. 

Other hypersensitivity reactions: Anaphylaxis, asthmatic attack in patients with history of 
asthma, cholestatic jaundice, hepatitis, including chronic active hepatitis, drug fever, and 
arthralgia. 

Hematologic reactions: Hemolytic anemia, granulocytopenia, leukopenia, eosinophilia, and 
megaloblastic anemia. Return of the blood picture to normal has followed cessation of therapy. 
Neurological reactions: Peripheral neuropathy, headache, dizziness, nystagmus, and drowsiness. 
+ Miscellaneous reactions: Transient alopecia. As with other antimicrobial agents, superinfections 
by resistant organisms may occur. With Macrodantin, however, these are limited to the geni- 
tourinary tract because suppression of normal bacterial flora elsewhere in the body does not 
ocour. B 

Eaton Laboratories Inc. 

A subsidiary of MortonNorwich Products, Inc., Manati, Puerto Rico 00701 

Address medical inquires to: Norwich-Eaton Pharmaceuticals, Medical Department, Norwich, New York 13815 


EDITORS! REVIEWERS! | 


AUTHORS! 


For you . . . a new book that contains 
virtually everything you want 
to know about 


THE SCIENTIFIC JOURNAL: 
EDITORIAL POLICIES AND 
PRACTICES 


Guidelines for Editors, Reviewers, 


and Authors 


In 1665 the first scholarly journal was published in 
France. Since that time, there has been no one 
source of editorial guidelines for journal editors. 
This new book now provides you with such a 
source. 


YOU DECIDE YOUR OWN APPROACH! 


Presenting the advantages and disadvantages of 
each specific decision, eminent editors offer you 
various recommendations, discussions, and opin- 
ions concerning the problems you may encounter: 





“Because we are aware that there is no ‘right’ 
policy on most editorial matters, we have tried 
not to prescribe rules, but have, instead, 
explored various facets of the problems that 
confront the editor in his daily work.” 


The book is divided into two general sections: 
editorial policies, which usually require major 
decisions; and editorial practices, which involve 
minor decisions, often about format or mechanical 
style. You'll find essays exploring: the manuscript 
reviewing system; special types of manuscripts 
(abstracts, transactions, solicited manuscripts, 
book reviews). You'll value chapters which cover: 
information for authors; copyright; errata; refer- 
ences cited; copy-editing; journal cover; etc. 


From “the purpose of scientific journals” to 
“binding practices,” this new book contains 
virtually everything you want to know as editor, 
reviewer, or author. See for yourself! 

By Lois DeBakey, Ph.D. In collaboration with: Paul F. 
Cranefield, M.D., Ph.D.; Ayodhya P. Gupta, M.D.; Franz 
J. Ingelfinger, M.D.; Robert J. Levine, M.D.; Robert H. 
Moser, M.D.; J. Roger Porter, Ph.D.; and F. Peter 


Woodford, Ph.D. August, 1976. 128 pages, 6” x 9”. 
Price, $12.50. 
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HER OC ISN'T 
FOR BETTER 
OK WORSE. 


If it’s NORLESTRIN® 1/50 (1 mg norethindrone 
acetate and 50 mcg ethinyl estradiol tablets, USP), 
it's exactly what she expects...and it’s exactly what 
you've come to expect in terms of efficacy and 
patient acceptance. Ever since NORLESTRIN 1/50 was 
first introduced over a decade ago, it has performed 
as promised, consistently providing what patients 
and their physicians want from an OC: virtually com- 
plete control of conception plus relative freedom 
from annoying side effects like breakthrough 
bleeding. 

With its combination of ethinyl estradiol and 
norethindrone acetate, NORLESTRIN 1/50 gives 
patients the comfort and confidence they look for in 
an OC. Cycle after cycle, NORLESTRIN 1/50 gives your 
patient no more estrogen than she needs. 


(1 mg norethindrone acetate and : 
50 mcg ethinyl estradiol tablets, USP) 


YOU COULDNT DO BETTER. 


f 
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Brief Summary of Prescribing Information. 
NORLESTRIN® 1/50 

(norethindrone acetate and ethinyl estradiol tablets, USP) See section under Special Notes 
on Administration and HOW SUPPLIED. 


Each yellow tablet contains: norethindrone acetate (17 alpha-ethinyl-19-nortestosterone 
acétate), 1 mg; ethinyl estradiol (17 alpha-ethiny!-1,3,5(10)-estratriene-3, 17 beta-diol), 50 


mcg. 
DESCRIPTION 
Norlestrin 1/50 Products are progestogen-estrogen combinations. 
INDICATIONS AND USAGE 
Norlestrin 1/50 Products are indicated for the prevention of pregnancy in women who elect 
to use oral contraceptives as a method of contraception. 
In clinical trials with Norlestrin 1/50 involving 25,983 therapy cycles, there was a preg- 
nancy rate of 0.05 per 100 women years. 
Dose-related risk of thromboembolism from oral contraceptives: Studies have shown a 
positive association between the dose of estrogens in oral contraceptives and the risk of 
thromboembolism. It is prudent and in keeping with good principles of therapeutics to 
minimize exposure to estrogen. The oral contraceptive prescribed for any given patient 
should be that product which contains the least amount of estrogen that is compatible with 
an acceptable pregnancy rate and patient acceptance. 
CONTRAINDICATIONS 
1, Thrombophlebitis or thromboembolic disorders 
2. Apast history of deep-vein thrombophlebitis or thromboembolic disorders 
3. Cerebral vascular or coronary artery disease 
4, Known or suspected carcinoma of the breast 
5. Known or suspected estrogen-dependent neoplasia 
6. Undiagnosed abnormal genital bleeding 
___7. Known or suspected pregnancy (See WARNING No. 5.) 
_ WARNINGS 


_| Cigarette smoking increases the risk of serious cardiovascular side effects 
from oral contraceptive use. This risk increases with age and with heavy smok- 

_ Ing (15 or more cigarettes per day) and is quite marked in women over 35 years 

no Women who use oral contraceptives should be strongly advised not to 












The use of oral contraceptives is associated with increased risk of several serious 
conditions including thromboembolism, stroke, myocardial infarction, hepatic 
adenoma, gallbladder disease, and hypertension. Practitioners prescribing oral 
contraceptives should be familiar with the following information relating to these 
risks 


1, Thromboembolic Disorders and Other Vascular Problems: An increased risk of throm- 
boembolic and thrombotic disease associated with the use of oral contraceptives is well- 
established. Studies have demonstrated an increased risk of fatal and nonfatal venous 

‘thromboembolism and stroke, both hemorrhagic and thrombotic. 

Cerebrovascular disorders: In a collaborative study in women with and without predispos- 
ing causes, it was estimated that the risk of hemorrhagic stroke was 2.0 times greater in 

_users than nonusers, and the risk of thrombotic stroke was 4.0 to 9.5 times greater. 

_ Myocardial infarction: An increased risk of myocardial infarction associated with oral 
contraceptives has been reported confirming a previously suspected association. These 
studies found that the greater the number of underlying risk factors (cigarette smoking, 
hypertension, hypercholesterolemia, obesity, diabetes, history of preeclamptic toxemia) for 
coronary artery disease, the higher the risk of developing myocardial infarction, regardless 
of whether the patient was an oral contraceptive user or not. Oral contraceptives, however, 
were found to be a clear additional risk factor 

It has been estimated that users who do not smoke (smoking is considered a major 
predisposing condition to myocardial infarction) are about twice as likely to have a fatal 
myocardial infarction as nonusers who do not smoke. Oral contraceptive users who are 
smokers have about a fivefold increased risk of fatal infarction compared to users who do 

_ not smoke, but about a tenfold to twelvefold increased risk compared to nonusers who do 
not smoke. The amount of smoking is also an important factor. 

Risk of dose: In an analysis of data, British investigators conluded that the risk of thrombo- 
embolism including coronary thrombosis is directly related to the dose of estrogen used in 
oral contraceptives; however, the quantity of estrogen may not be the sole factor involved. 

of excess mortality from circulatory diseases: The risk of diseases of the circu- 
latory system is concentrated in older women, in those with a long duration of use, and in 
cigarette smokers 

A study of available data from a variety of sources concluded that the mortality associated 
with all methods of birth control is low and below that associated with childbirth, with the 
exception of oral contraceptives in women over 40 who smoke. 

The risk of thromboembolic and thrombotic diseases associated with oral contraceptives 
increases with age after approximately age 30 and, for myocardial infarction, is further 
increased by hypertension, hypercholesterolemia, obesity, diabetes. or history of 
preeclamptic toxemia, and especially by cigarette smoking. 

The physician and the patient should be alert to the earliest manifestations of thromboem- 
bolic and thrombotic disorders. Should any occur or be suspected, the drug should be 
discontinued immediately. 

A fourfold to sixtold increased risk of postsurgery thromboembolic complications has 
‘been reported in users. If feasible, oral contraceptives should be discontinued at least four 
‘weeks before surgery of a type associated with an increased risk of thromboembolism or 
prolonged immobilization. 

2. Ocular lesions: Neuro-ocular lesions, such as optic neuritis or retinal thrombosis, have 
been associated with the use of oral contraceptives. Discontinue the oral contraceptive if 
there is unexplained sudden or gradual, partial, or complete loss of vision; onset of proptosis 
or diplopia; papilledema; or retinal vascular lesions. 

3. Carcinoma: Long-term continuous administration of estrogen in certain animal species 
increases the frequency of carcinoma of the breast, cervix, vagina, and liver. 

In humans, an increased risk of endometrial carcinoma associated with the prolonged 
use of exogenous estrogen in postmenopausal women has been reported. However, there 
is no evidence suggesting increased risk of endometrial cancer in users of conventional 
combination or progestogen-only oral contraceptives. 

Studies found no evidence of increase in breast cancer in women taking oral contracep- 
tives; however, an 8xcess risk in Users with documented benign breast disease was 
reported, 

ere is no confirmed evidence of an increased risk of cancer associated with oral 
contraceptives. Close clinical surveillance of users is, nevertheless, essential. In cases of 

‘undiagnosed persistent or recurrent abnormal vaginal bleeding, appropriate diagnostic 

easures should be taken to rule out malignancy. Women with a strong family history of 
Beast cancer, or who have breast nodules, fibrocystic disease, or abnormal mammograms, 
should be monitored with particular care. 

4. Hepatic Tumors: Benign hepatic adenomas have been found to be associated with oral 
contraceptives. Because hepatic adenomas may rupture and may cause death through 
intra-abdominal hemorrhage, they should be considered in women presenting abdominal 
pain and tenderness, abdominal mass, or shock. 

A few cases of hepatocellular carcinoma have been reported in women taking oral contra- 
ceptives. The relationship of these drugs to this type of malignancy is not known at this time 

5. Usage in or Immediately Preceding Pregnancy; Birth Defects in Offspring, and Malig- 
nancy in Female Offspring: Buring early pregnancy, female sex hormones may seriously 
damage the offspring. 

An increased risk of congenital anomalies, including heart defects and limb defects, has 
been reported with the use of oral contraceptives in pregnancy. 

There is some evidence that triploidy and possibly other types of polyploidy are increased 
amang abortuses from women who become pregnant soon after ceasing oral contracep- 
tives. 3 
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Pregnancy should be ruled out before continuing an oral contraceptive in any patient who 
has missed two consecutive menstrual periods. If the patient has not adhered to the 
schedule, the possibility of pregnancy should be considered at the time of the first missed 
period, and oral contraceptives should be withheld until pregnancy has been ruled out. If 
pregnancy is confirmed, the patient should be apprised of the potential risks to the fetus and 
the advisability of continuation of the pregnancy should be discussed. 

Women who discontinue oral contraceptives with the intent of becoming pregnant should 
use an alternate form of contraception for a period of time before attempting to conceive. 

Administration of progestogen-only or progestogen-estrogen combinations to induce 
withdrawal bleeding should not be used as a test of pregnancy. 

5. Gallbladder Disease: Studies report an increased risk of surgically confirmed gallblad- 
der disease in users of oral contraceptives. 

7. Carbohydrate and Lipid Metabolic Effects: Because decreased glucose tolerance has 
Deen observed in a significant percentage of patients, prediabetic and diabetic patients 
should be carefully observed while receiving oral contraceptives. 

An increase in ng yceres and total phospholipids has been observed. 

8. Elevated Blood Pressure: An increase in blood pressure has been reported in patients 
receiving oral contraceptives. The prevalence in users increases with longer exposure. Age 
is also strongly correlated with development of hypertension, Women who previously have 
nad hypertension during pregnancy may be more likely to develop elevation of blood 
pressure. 

9. Headache: Onset or exacerbation of migraine or development of headache of anew 
pattern which is recurrent, persistent, or severe, requires discontinuation of oral contracep- 
tives. 

10. Bleeding Irregularities: Breakthrough bleeding, spotting, and amenorrhea are frequent 
reasons for patients discontinuing oral contraceptives. In breakthrough bleeding, nonfunc- 
tional causes should be borne in mind. In undiagnosed abnormal bleeding from the vagina, 
adequate diagnostic measures are indicated to rule out pregnancy or malignancy. 

Women with a past history of oligomenorrhea or secondary amenorrhea, or young women 
without regular cycles should be advised that they may have a tendency to remain anovula- 
log; or to become amenorrheic after discontinuation of oral contraceptives. 

1. Ectopic Pregnancy: Ectopic as well as intrauterine pregnancy may occur in contra- 
ceptive failures. 

12. Breast Feeding: Oral contraceptives may interfere with lactation. Furthermore, a small 
fraction of the hormonal agents in oral contraceptives has been identified in the milk of 
mothers receiving these drugs 
PRECAUTIONS 

1. A complete medical and family history should be taken prior to the initiation of oral 
contraceptives. The pretreatment and periodic physical examinations should include spe- 
cial reference to blood pressure, breasts, abdomen, and pelvic organs, including 
Papanicolaou smear and relevant laboratory tests. As a general rule, oral contraceptives 
should not be prescribed for longer than one year without another examination. 

2. Preexisting uterine leiomyomata may increase in size 

3. Patients with a history of psychic depression should be carefully observed and the drug 
discontinued if depression recurs to a serious degree. 

4. Oral contraceptives may cause fluid retention and should be prescribed with caution, 
and only with careful monitoring, in patients with conditions which might be aggravated. 

5. Patients with a past history of jaundice during pregnancy have an increased risk of 
recurrence of jaundice. If jaundice develops, the medication should be discontinued 

6. Steroid hormones may be poorly metabolized and should be administered with caution 
in patients with impaired liver function. 

7. Users may have disturbances in normal tryptophan metabolism, which may result in a 
relative pyridoxine deficiency. 

8. Serum folate levels may be depressed. 

9. The pathologist should be advised of oral contraceptive therapy when relevant speci- 
mens are submitted 

10. Certain endocrine and liver function tests and blood components may be affected 

(a) Increased sulfobromophthalein retention. (b) Increased prothrombin and factors VII, 
VIII, IX, and X; decreased antithrombin 3; increased norepinephrine-induced platelet 
aggregability. (c) Increased thyroid-binding globulin (TBG) spe to increased circulating 
total thyroid hormone. (d) Decreased pregnanediol excretion. (e) Reduced response to 
metyrapone test. 

Drug interactions: Reduced efficacy and increased incidence of breakthrough bleeding 
have been associated with concomitant use of rifampin and an association has been 
suggested with barbiturates, phenylbutazone, phenytoin sodium, and ampicillin. 
ADVERSE REACTIONS 

An increased risk of the following serious adverse reactions has been associated with oral 
contraceptives: thrombophlebitis; pulmonary embolism; coronary thrombosis; cerebral 
thrombosis; cerebral hemorrhage; hypertension; gallbladder disease; benign hepatomas; 
congenital anomalies. 

There is evidence of an association between the following conditions and the use of oral 
contraceptives, although additional confirmatory studies are needed: mesenteric throm- 
Dosis, neuro-ocular lesions, eg, retinal thrombosis and optic neuritis 

The following adverse reactions have been reported in patients receiving oral contracep- 
tives and are believed to be drug related: nausea and/or vomiting, usually the most com- 
mon adverse reactions, occur in approximately 10% or less of patients during the first cycle 
Otner reactions, as a general rule, are seen much less frequently or only occasionally: 
gastrointestinal symptoms; breakthrough bleeding; spotting; change in menstrual flow; 
dysmenorrhea; amenorrhea during and after treatment; temporary infertility after discontinue 
ance of treatment; edema; chloasma or melasma; breast changes; change in weight; 
change in cervical erosion and cervical secretion; possible diminution in lactation when 
given immediately post partum; cholestatic jaundice; migraine; increase in size of uterine 
‘eiomyomata; rash (allergic); mental depression; reduced tolerance to carbohydrates; vagi- 
nal candidiasis; change in corneal curvature; intolerance to contact lenses. 

The following adverse reactions have been reported and the association has been neither 
confirmed nor refuted: premenstrual-like syndrome; cataracts; changes in libido; chorea; 
changes in appetite; cystitis-like syndrome; headache; nervousness; dizziness; hirsutism; 
‘oss of scalp hair; erythema multiforme; erythema nodosum; hemorrhagic eruption; vaginitis; 
porphyria. 

Special Notes on Administration 

Norlestrin [Fe] 1/50 (norethindrone acetate and ethinyl estradiol tablets, USP) and Norlestrin 
1/50—Menstruation usually begins two or three days, but may begin as late as the fourth 
or fifth day, after the brown ferrous fumarate or white inert tablets have been started 

Norlestrin[21]1/50— Menstruation usually begins two or three days, but may begin as late 
as the fourth or fifth day, after discontinuing medication. 

After several months on treatment, bleeding may be reduced to a point of virtual absence; 
reduced flow may be a result of medication and not indicative of pregnaficy. 

HOW SUPPLIED. 

Norlestrin [Fe] 1/50 is available in minicompacts each containing 21 yellow tablets and 7 
brown tablets. Each yellow tablet contains 1 mg of norethindrone acetate and 50 mcg of 
ethinyl estradiol. Each brown tablet contains 75 mg of ferrous fumarate. Available in 
packages of five minicompacts and packages of five refills. . 

Norlestrin [28] 1/50 is available in minicompacts each containing 21 yellow tablets and 7 
white inert tablets. Each yellow tablet contains 1 mg of norethindrone acetate and 50 mcg of è 
ethinyl estradiol. Available in packages of five minicompacts and in packages of five refills 

Norlestrin[21] 1/50 is available in minicompacts each containing 21 yellow tablets. Each 
yellow tablet contains 1 mg of norethindrone acetate and 50 mcg of ethinyl estradiol. Avail- 
able in packages of five minicompacts and packages of five refills. YB 
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Proven highly effective for the 
treatment of serious infections* 


“Due to susceptible strains of asada 
bacteria at indicated sites. 


Copyright © 1980 by Merck & Co.. Inc. All rights reserved 





Now Indicated 
for prophylaxis 
to reduce the incidence 


of certain postoperative 
infections complicating 


e GI surgery’ Ħ Vaginal hysterectomy’ e Cesarean section’ 


Providing a broad spectrum— including Bacteroides fragilis 


In controlled clinical trials, MEFOXIN” (Cefoxitin Sodium, MSD) 
reduced the incidence of certain postoperative infections 


with use limited to a 24-hour period following the operative procedure. 


Prophylactic administration should usually be 
_ stopped within 24 hours since continuing adminis- 
-tration of any antibiotic increases the possibility 
_ of adverse reactions. 


_ +Perioperatively: Two grams administered intra- 
venously or intramuscularly just prior to surgery 
(approximately } to 1 hour before the initial 
incision); then 2 grams every 6 hours for no more 
than 24 hours. 


+#Cesarean-section patients: The first dose of 2 
rams is administered intravenously as soon as 
the umbilical cord is clamped. The second and 
third doses should be given as 2 grams intra- 
venously or intramuscularly 4 hours and 8 hours 
after the first dose. Subsequent doses may be 
given every 6 hours for no more than 24 hours. 


For complete details on dosage and administra- 
tion, see full prescribing information. 


If there are signs of infection, specimens for 


of the causative organisms so that appropriate 
therapy may be instituted. 


MEFOXIN (Cefoxitin Sodium, MSD) is contra- 
indicated in patients who have shown hypersensi- 
tivity to cefoxitin and the cephalosporin group of 
antibiotics. Before therapy with MEFOXIN is 
instituted, careful inquiry should be made to deter- 
mine whether the patient has had previous hyper- 
sensitivity reactions to cefoxitin, cephalosporins, 
penicillins, or other drugs. This product should be 
given with caution to penicillin-sensitive patients. 
Antibiotics should be administered with caution to 
any patient who has demonstrated some form of 
allergy, particularly to drugs. If an allergic reaction 
to MEFOXIN occurs, discontinue the drug. Serious 
hypersensitivity reactions may require epineph- 
rine and other emergency measures. Use of the 
drug in women of childbearing potential requires 
that the anticipated benefit be weighed 

against the possible risks. 

For a brief summary of prescribing information, SHARP, 





Mefoxin 


YAM 
(Cefoxitin Sodium|MSD} 


Indications and Usage: Treatment— Serious infections caused by 
susceptible strains of the designated microorganisms in the following 
diseases: 
LOWER RESPIRATORY TRACT INFECTIONS, including pneumonia 
and lung abscess, caused by Streptococcus pneumoniae (formerly 
Diplococcus pneumoniae), other streptococci (excluding enterococci, 
e.g., Strep. faecalis), Staphylococcus aureus (penicillinase and non- 
penicillinase producing), Escherichia coli, Klebsiella species, 
Hemophilus influenzae, and Bacteroides species. 
GENITOURINARY INFECTIONS. Urinary tract infections caused by 
E. coli, Klebsiella species, Proteus mirabilis, indole-positive Proteus 
(i.e., P morganii, P rettgeri, and P vulgaris), and Providencia species. 
Uncomplicated gonorrhea due to Neisseria gonorrhoeae. 
INTRA-ABDOMINAL INFECTIONS, including peritonitis and intra- 
abdominal abscess, caused by £. coli, Klebsiella species, Bacteroides 
species including the B. fragilis group,+ and Clostridium species. 
GYNECOLOGICAL INFECTIONS, including endometritis, pelvic cellu- 
litis, and pelvic inflammatory disease, caused by E. coli, N. gonor- 
rhoeae, Bacteroides species including the B. fragilis group,+ 
Clostridium species, Peptococcus species, Peptostreptococcus species, 
and group B streptococci. 
SEPTICEMIA caused by Strep. pneumoniae (formerly D. pneu- 
moniae), Staph. aureus (penicillinase and non-penicillinase 
producing), E. coli, Klebsiella species, and Bacteroides species 
including the B. fragilis group. 
BONE AND JOINT INFECTIONS caused by Staph. aureus (penicil- 
linase and non-penicillinase producing). 
SKIN AND SKIN STRUCTURE INFECTIONS caused by Staph. aureus 
(penicillinase and non-penicillinase producing), Staph. epidermidis, 
streptococci (excluding enterococci, e.g., Strep. faecalis), E. coli, 
P mirabilis, Klebsiella species, Bacteroides species including the B 
fragilis group,t Clostridium species, Peptococcus species, and Pepto- 
streptococcus species. 
Although appropriate culture and susceptibility studies should be 
performed, therapy may be started while awaiting these results. Cefox- 
itin is not active in vitro against most strains of Pseudomonas aerugi- 
nosa and enterococci (e.g., Strep. faecalis) and many strains of 
Enterobacter cloacae. Methicillin-resistant staphylococci are almost 
uniformly resistant to cefoxitin. 
Prevention— Prophylactic use perioperatively (preoperatively, 
intraoperatively, and postoperatively) in surgical procedures (e.g., vagi- 
nal hysterectomy, gastrointestinal surgery) classified as contaminated 
or potentially contaminated or in patients in whom infection at the 
operative site would present a serious risk, e.g., prosthetic arthroplasty; 
intraoperatively (after umbilical cord is clamped) and postoperatively in 
cesarean section. 
MEFOXIN usually should be given ¥2 to 1 hour before the operation, 
“Awhich is sufficient time to achieve effective levels in the wound during 
the procedure. Prophylactic administration should usually be stopped 
within 24 hours since continuing administration of any antibiotic 
increases the possibility of adverse reactions but, in the majority of 
surgical procedures, does not reduce the incidence of subsequent 
infection. However, in patients undergoing prosthetic arthroplasty, it is 
recommended that MEFOXIN be continued for 72 hours after the 
surgical procedure. If there are signs of infection, specimens for culture 
* should be obtained for the identification of the causative organism so 
that appropriate therapy may be instituted. 
.Contraindications: Previous hypersensitivity to cefoxitin and the 
cephalosporin group of antibiotics. 
Warnings: BEFORE THERAPY IS INSTITUTED, CAREFUL INQUIRY 
SHOULD BE MADE TO DETERMINE PREVIOUS HYPERSENSITIVITY 
REACTIONS TO CEFOXITIN, CEPHALOSPORINS, PENICILLINS, OR 





OTHER DRUGS. GIVE WITH CAUTION TO PENICILLIN-SENSITIVE 
PATIENTS. ANTIBIOTICS SHOULD BE ADMINISTERED WITH 
CAUTION TO ANY PATIENT WHO HAS DEMONSTRATED SOME 
FORM OF ALLERGY, PARTICULARLY TO DRUGS. IF AN ALLERGIC 
REACTION TO CEFOXITIN OCCURS, DISCONTINUE THE DRUG. 
SERIOUS HYPERSENSITIVITY REACTIONS MAY REQUIRE EPINEPH- 
RINE AND OTHER EMERGENCY MEASURES. 

Precautions: The total daily dose should be reduced in patients with 
transient or persistent reduction of urinary output due to renal insuffi- 
ciency because high and prolonged serum antibiotic concentrations 
can occur in such individuals from usual doses. As with other anti- 
biotics, prolonged use may result in overgrowth of nonsusceptible 
organisms; repeated evaluation of the patient's condition is essential. If 
superinfection occurs, take appropriate measures. Increased nephro- 
toxicity has been reported following concomitant administration of 
cephalosporins and aminoglycoside antibiotics. 

Interference with Laboratory Tests —As with cephalothin, high concen- 
trations (> 100 mcg/ml) may interfere with measurement of serum and 
urine creatinine levels by the Jaffé reaction and produce false increases 
of modest degree in creatinine levels reported; serum samples should 
not be analyzed for creatinine if withdrawn within 2 hours of cefoxitin 
administration. A false-positive reaction for glucose in urine has been 
observed with CLINITESTS reagent tablets. 

Pregnancy —|In women of childbearing potential, weigh anticipated 
benefit against possible risks. 

Nursing Mothers —Cefoxitin is excreted in human milk in low 
concentrations. 

Infants and Children —Safety and efficacy in infants from birth to three 
months have not yet been established. In children three months and 
older, higher doses have been associated with increased incidence of 
eosinophilia and elevated SGOT. 

Adverse Reactions: The most common adverse reactions have been 
local reactions following intravenous or intramuscular injection. Other® 
adverse reactions have been encountered infrequently. Local Reac- 
tions —Thrombophlebitis with intravenous administration; pain, 
induration, and tenderness after intramuscular injections. Allergic 
Reactions —Rash, pruritus, eosinophilia, fever, and other allergic reac- 
tions. Gastrointestinal — Nausea, vomiting, and diarrhea. Blood — 
Transient eosinophilia, leukopenia, neutropenia, and hemolytic anemia; 
a positive direct Coombs test may develop in some individuals, espe- 
cially those with azotemia. Liver Function — Transient elevations in 
SGOT, SGPT, serum LDH, and serum alkaline phosphatase. Renal 
Function —Elevations in serum creatinine and/or blood urea 

nitrogen levels. 

Note: In group A beta-hemolytic streptococcal infections, therapy 
should be maintained for at least 10 days to guard against the risk of 
rheumatic fever or glomerulonephritis. In staphylococcal and other 
infections involving a collection of pus, surgical drainage should be 
carried out where indicated. Intramuscular injections should be well 
within the body of a relatively large muscle such as the upper outer . 
quadrant of the buttock (i.e., gluteus maximus); aspiration is necessary 
to avoid inadvertent injection into a blood vessel. The total daily dosage” 
in infants and children should not exceed 12 grams. 

How Supplied: Sterile cefoxitin sodium in vials and infusion bottles 
containing 1 gram or 2 grams cefoxitin equivalent. 

For more detailed information, consult your MSD representative or see 
full prescribing information. Merck Sharp & Dohme, 
Division of Merck & Co., INC.. West Point, PA 19486 





$B. fragilis, B. distasonis, B. ovatus, B. thetaiotaomicron, B. vulgatus DOH 
§Registered trademark of Ames Company. Division of Miles Laboratories, Inc M 





pach: er PPE VERNES ECF PTSS 


T TT 


American Journal of Obstetrics and Gynecology 


Copyright © 1980 by The C. V. Mosby Company 





Editors 


John I. Brewer, Editor in Chief 
710 North Fairbanks Court, Chicago, Illinois 60611 


Frederick P. Zuspan, Editor 
The Ohio State University, 410 W. 10th Ave., 
Columbus, Ohio 43210 


Information for authors 

Submission of contributions. Manuscripts should in gen- 
eral be sent to a particular Editor according to the following 
plan: If it is from the southeastern quadrant of the United 
States or from Canada, or if it has been presented before one 
of the official sponsoring societies, to Dr. Brewer; if from the 
northeastern quadrant (including Ohio), or if it is a Clinical 
Opinion or a Letter to the Editors, to Dr. Zuspan; if from the 
north central states, any of the United States west of the Mis- 
sissippi, Hawaii, Alaska, or abroad, to Dr. Quilligan. 

Most of the provisions of the Copyright Act of 1976 
became effective on January 1, 1978. Therefore, all manu- 
scripts must be accompanied by the following written state- 
ment, signed by one author: “The undersigned author trans- 
fers all copyright ownership of the manuscript (title of 
article) to The C. V. Mosby Company in the event the work is 
published. The undersigned author warrants that the article 
is original, is not under consideration by another journal, 
and has not been previously published. I sign for and accept 
responsibility for releasing this material on behalf of any 
and all co-authors.” Authors will be consulted, when possi- 
ble, regarding republication of their material. 

All articles published in this JouRNAL must be contributed to 
it exclusively. Articles previously published in another lan- 
guage are not acceptable. 

It is assumed by the Editors that articles emanating from a 
particular institution are submitted with the approval of the 
requisite authority. 

Articles dealing with human experimentation cannot be ac- 
cepted unless the experiment was approved by the author's 
local Human Experimentation Committee. 

Statements and opinions expressed in the articles and 
communications herein are those of the author(s) and not 
necessarily those of the Editor(s) or Publisher and the Edi- 
tor(s) and Publisher disclaim any responsibility or liability for 
such material. Neither the Editor(s) nor the Publisher guaran- 
tee, warrant, or endorse any product or service advertised in 
this publication, nor do they guarantee any claim made by the 
manufacturer of such product or service. 

Manuscripts. Manuscripts should be typewritten on one 
side of the paper only, with double spacing and liberal mar- 
gins. The original and one copy of the manuscript are re- 
quired. References should be placed at the end of the article. 
They should include name of author(s), article title, name of 
periodical, volume, page, and year. Name of periodical should 
conform to that shown in latest List of Journals Indexed in Index 
Medicus. For reference style see current issue of JOURNAL. Au- 
thors are encouraged to limit references to 16, except for 
Communications in Brief, limited to 2, Current Investigation 
and Clinical Opinion, limited to 6, and Current Devel- 
opments, for which there is no limit. Illustrations accompany- 
ing manuscripts should be numbered, provided with suitable 


23 


E. J. Quilligan, Editor 

University of California, Irvine, Medical Center, 
Department of Obstetrics and Gynecology, Building 16, 
101 City Dr. S., Orange, California 92668 


Albert B. Gerbie, Associate Editor 
710 North Fairbanks Court, Chicago, Illinois 60611 


legends, and marked lightly on the back with the author's 
name. Authors should indicate on the manuscript the approx- 
imate position of tables and text figures. 

Tables should be typed on separate sheets of paper, not in 
the text, with one table to a page. They should be numbered 
in sequence and each must be referred to at an appropriate 
point in the text. Captions of the tables should be brief, yet 
indicate clearly the purpose or content of each table. Rows 
and columns in the table should precisely define the nature of 
the data in each. Abbreviations in tables should be used as 
little as possible and if abbreviations are used they should be 
explained in a footnote to the table. 

An abstract of 50 to 150 words, to be published as an intro- 
duction, should accompany each manuscript and should be 
typed on a separate sheet of paper. 

A footnote should be included which gives the name and 
complete mailing address of the person to whom reprint re- 
quests and correspondence should be sent. 

A Guide to Writing for the American Journal of Obstetrics and 
Gynecology may be obtained from the Publisher on request. 

Illustrations. A reasonable number of halftone illustrations 
will be reproduced free of cost to the author, but special ar- 
rangements must be made with the Editors for color plates, 
elaborate tables, or extra illustrations. Original drawings or 
graphs should be drawn with black India ink. Typewritten or 
freehand lettering is not acceptable. All lettering must be 
done professionally. Do not send original art work, x-ray 
films, or ECG tracings. Glossy print photographs are pre- 
ferred, for good black and white contrast is essential. Illustra- 
tions will be returned only if requested by the author. 

Announcements. Announcements of meetings must be 
received by Dr. Brewer at least 242 months prior to the time of 
the meeting. Such announcements should concern major 
meetings and other significant activities. Announcements of 
symposia or seminars for which fees are charged are not pub- 
lished in the scientific pages of the JouRNAL but may be sub- 
mitted for paid advertisements, if desired. 

Letters to the Editors. A brief Letter to the Editors 
commenting upon some article which has appeared in the 
Journat will be considered for publication. The writes of the 
original article will have an opportunity to reply to unfavor- 
able comments. A brief case presentation of special interest in 
the form of a Letter to the Editors will also be considered for 
publication. All such letters should be sent to Dr. Zuspan. 

Books. Books received will be listed in the JourNAL. They 
should be sent to Dr. Gerbie. 

Reprints. Reprints of articles must be ordered from the 
Publishers, The C. V. Mosby Company, 11830 Westline 
Industrial Drive, St. Louis, Missouri 63141, who will send 
their schedule of prices. Individual reprints of an article must 
be obtained through the author. 









er of 


ferrous 
gluconate 


When she needs tegn sg a r 
Iron replacement Presrarcy: vecause 


provides the three advan- 
tages you want in oral iron therapy: excellent tolerance * proven effectiveness 
economy. 

Fergon encourages a rapid hemoglobin response and itis well tolerated and 
non-constipating in the great majority of patients. It is soluble throughout the en- 
tire PH range of the g.i. tract and is available for absorption at the upper in- 
testinal site of maximum absorption. 


Each tablet contains 320 mg (5 grains) ferrous gluconate equal to approximately 36 mg ferrous iron. Dosage: 
Adults, one or two tablets three times daily; Children, 6-12 years, one tablet one to three times daily, as directed 
by the physician. Supplied: Bottles of 100 and 1000. Each capsule contains 435 mg ferrous gluconate equal to 
approximately 50 mg ferrous iron. Dosage: Adults, one daily or as directed; Children, as directed. Supplied: 
30ttles of 30. 


. HBREON | BREON LABORATORIES INC. 
24 90 Park Avenue, New York, N.Y. 10016 








Tablets 
Capsules 


American Journal of Obstetrics and Gynecology 







Frederick P. Zuspan, M.D., Editor. 


This section reports opinicn on the han¢ling of clinical situations, i.e., the clinical 
diagnosis and management of certain disease entities. Papers should range from 
eight to twenty typed pages, including illustrations, tables, and figures which clar- 
ify the author’s management. References are limited to sixteen citations. Mail to 


volume 138 number 2 SEPTEMBER 15, 1980 


CLINICAL OPINION 








Technical progress in pelvic surgery via operative 


laparoscopy 


K. SEMM 
L. METTLER 


Kiel, Germaniy 


The development of an optimal set of instruments fcr perfect grasping, cutting, sucking, and ligating 
and of a new system to perform hemostasis by endozoagulation through a trocar sheath 7 to 11 
mm in. diameter permits effective laparoscopic surgery. A total of 2,000 operative laparoscopies 
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extended to the following procedures: myomectomy isubserous), adnexectomy, ovarian cyst 
resection, removal of a cystoma, and tubectomy in cases of tubal pregnancy. In 82 such cases, no 
intraoperative or postoperative complications occurred. The normal postsurgical healing procedure 
has beer checked during 18 second-look laparoscozies and two consecutive laparotomies. These 
technical advances have Opened up a new era of g:mecologic surgery based on operative 


laparoscopy. (AM. J. OBSTET. GYNECOL. 138:121, 1280.) 


MANY GYNECOLOGIC and general surgical laparcs- 
bE oe a . . 
copic procedures can now be performed with the help 
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of a new endocoagulation technique to ensure better 
hemostasis. With this technique the temperature of 
boiling water (100° C) is used to achieve hemostasis 
resulting from protein coagulation (Fig. 1). During the 
operative laparoscopy, if more widespread bleeding 
occurs, the Roeder* loopt can be used for one-handed 

*H. Roeder (1866-1918) recommended a special loop for 
tonsillectomy in children. 


tMade by. Ethicon. 
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Fig. 1. Principle of the endocoagulation technique. The tissue 
(e.g., the fallopian tube} is grasped between two branches 
(e.g., the crocodile forceps). The lower branch is heated to 
110° to 120° C and the enclosed proteins coagulate under this 
condition. This procedure produces optimal hemostasis with- 
out burning or carbonization of the tissue. 


Fig. 2. Demonstration of the Roeder loop to ligate intra- 
abdominal bleeding tissue. After the loop is introduced 
through the loop applicator, according to Semm, a forceps is 
used to grasp the bleeding tissue through the loop, A-ter the 
loop is tied, the suture is cut with the hooked, formed scissors. 


ligation (Fig. 2) through a trocar sheath 5 mm in di- 
ameter.! 


In 1962, a thermocoagulation system (coagulating at 
90° to 100° C) was developed for the treatment of be- 
nign lesions of the uterine cervix.? Since 1973, the 
coagulation technique has been applied in laparoscopic 
surgery. At first this was only used for tubal coagula- 
tion, whether transuterine? or transabdominal,* but af- 
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Fig. 3. Set of instruments to be used according to Semm for 
endoscopic intra-abdominal surgery. 1: 5.5 mm diameter + 11 
rim diameter conic trocar for the trocar sheath with trumpet 
valve. 2: Suction bottle for collecting aspirate. 3: Dilation set 
from 6 to 11 mm diameter trocar sheath (for photographic 
reasons or for the introduction of larger instruments. 4: 
Crocodile forceps for endocoagulation with or without the 
water-cooling system. 5: Point coagulator for endocoagula- 
tion. 6: Suction palapator. 7: and 8: Atraumatic forceps and 
dilator for the ampulla. 9: Hooked, formed scissors or tube 
scissors. 70: Broad scissors. 11: Biopsy forceps with grasping 
teeth. 12: Grasping forceps for a myoma, ovary, etc. 13: Tis- 
sue punch with receptaculum. 14: Suction and rinsing can- 
nula. /5; Puncture needle. 16: Loop applicator for Roeder 
ligation. id ; 


terward also for the coagulation of endometriotic foci 
ir. the lower pelvis and lesions in the ovary after biopsy: 
In operative sterilizations this technique is now used 
for lysis of adhesions, the ovaries, and the tubes and 
for salpingoplasty and/or salpingostomy via lapa- 
roscopy.® ë 
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Fig. 4. Endo-Coagulator with cooling system developed by Semm for laparoscopic surgery to moni- 
tor the blood coagulation at 100° C, with the crocodile forceps (a) and the point coagulator (b). 


Destructive heat was used in 61% of 3,900 laparos- 
copies performed during 1971 to 1977. Since the 
complications of laparoscopy did not increase, in spite 
of the increase in numbers of surgical therapeutic pro- 
cedures since 1973 (the beginning of the use of en- 
docoagulation), the technique was extended to larger 
endoscopic-surgical procedures, such as ovariectomy, 
myomectomy, partial resection of the ovary, cystec- 
tomy, and tubectomy. 


Materlal and methods 


Instruments. The basis of advances in laparoscopic 
surgery was the development of handy and useful in- 


struments (Fig. 3) for grasping, cutting, and sucking. 
The tissue punch allows the removal of bigger organs, 
such as ovaries, cyst walls, and myomas, by morcella- 
tion. Another advance is a new model of the Semm 
Pneu-Automatic device which is electronically con- 
trolled and replaces the peritoneal gas in a secure 
manner during surgical procedures. 

The Endo-Coagulator (Fig. 4) is a major factor in 
extended laparoscopic surgery. It has been tested and 
proved in 3,000 cases. The coagulation procedure 
guarantees sufficient hemostasis if the grasped tissue is 
heated to 100° to 120° C for 20 seconds. For the grasp- 
ing of tissue the crocodile forceps can be used, and for 
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Fig. 5. Schematic demonstration of pelviscopic myomectomy. /: Small subserous myomas are in situ. 
2: The myoma is pulled and at the same timing the stem is coagulated with the crocodile forceps at 
120° C. 3; The myoma is twisted and removed. 4: Hemostasis of the lesion on the surface of the 
uterus is obtained with the point coagulator at 120° C. 5: The fibromas are morcellated with the tissue 


punch, 


more precise hemostasis the point coagulator is rec- 
ommended. 

Surgical laparoscopy can only be performed with the 
use of two or more abdominal portals (6 mim in diame- 
ter for the instruments and 6 to 8 mm in diameter for 
the eyepiece). The so-called “surgical endoscope” is un- 
suitable for endoscopic surgery since stereoscopic in- 
vestigation of the organs is impossible. 

Technique of myomectomy. Myomas can be re- 
moved as shown in Fig. 5. Generally two punctures are 
sufficient for the removal of small myomas. For larger 
ones puncture with an 11 mm trocar is necessary for 
insertion of the tissue punch used for morcellation (see 
Fig. 3). 

Ifa large, pedunculated myoma has a small stem, it is 
not morcellated but is pushed down through a col- 
potomy posteriorly into the vagina with the end of the 
suction needle. 

The hemostasis following myomectomy must be per- 
formed at 100° to 120° C with constant slight rotation 
of the point coagulator. If the proteins are coagulated, 
the bleeding stops. To date there has been no evidence 
of subsequent adhesion of the bowel to the operative 
site. This is because no thrombokinase, fibrocytes, or 
histiocytes are released from the coagulated wound 
and the healing procedure after the 100° C coagulation 
is quite different from that of a burning wound in- 
duced by high-frequency current coagulation. 

Ovariectomy. Four punctures are necessary, one in 
the umbilicus for the eyepiece, one on the left and one 


on the right over the pubic hair margin with 6 mm 
trocars, and one in the midline with an 11 mm trocar. 

When the trocars are inserted, a ligation loop is in- 
troduced on the side of the ovary to be removed (Fig. 
6). The large forceps in the center position must be 
introduced through the loop to grasp and pull the 
ovary through. After the suture loop is put over the 
ovary, the loop is ligated by traction. The assistance of 
an atraumatic forceps is sometimes necessary to guide 
the catgut suture over the ovary. Three ligatures are 
placed on the ovarian pedicle. The ovary is cut loose 
with the aid of the hooked, formed scissors. A small 
stump above the three ligatures remains. The ovary is 
taken out by morcellation with the tissue punch and the 
ligated tissue stump is then coagulated for 20 seconds 
at 120° C with the point coagulator in order to prevent 
adhesions. 

Andexectomy. The fallopian tube is sometimes 
adherent to the ovary because of previous operative 
procedures or infections. In such cases the ligation loop 
can be conducted behind the ampulla in order to ligate 
the infundibulopelvic ligament, mesosalpinx, tube, and 
uterosacral ligament (Fig. 7). 

Removal of a pregnant fallopian tube. Laparoscopy 
allows the detection of tubal pregnancies at an early 
stage, If a conservative surgical treatment via laparo- 
tomy seems to be inappropriate for the case, the tube 
can be grasped and ligated in a method similar to that 
used in an ovariectomy (Fig. 8) via laparoscopy. 

Resection of ovarian cysts. Ovarian cysts up to the 
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Fig. 6. Scheme of laparoscopic ovariectomy. 1: The ovary is 
grasped with the large forceps (11 mm diameter) and passed 
through the Roeder loop (Ethi-Ligator). 2: The loop is placed 
around the ovarian ligament for ligation. 3: The ovarian liz- 
ament is ligated three times for safety reasons, 4; Under slig=t 
retraction the ovary is dissected with the hocked, formed sc z- 
sors. 5: The remaining tissue stump must be coagulated wizh 
the point coagulator for prevention of later adhesions. 6: The 
ovary is morcellated with the tissue punch. 


size of an orange may be evacuated (Fig. 9). The cyst 
wall is resected with the hooked, formed scissors ard 
removed through the trocar sheath. The cyst wall bot- 
ders on the ovary and the remaining crater must be 
coagulated with the crocodile forceps and/or the poi-t 
coagulator (120° to 140° C, 20 to 60 seconds). If no 
ovarian tissue remains, the ovary can be removed to- 
tally (see Fig. 6). 

Cyst resection is surprisingly effective in the treaz- 
ment of ovarian endometriotic cysts. These can be re- 
moved in the same manner as other ovarian cysts with 
conservation of a residual part of the ovary. A 6-month 
treatment with gestagens or antigonadotropin follows. 
In patients undergoing a second-look laparoscopy 6 to 
9 months later, nearly normal internal genital organs 
can be observed. 

General procedure for laparoscopic surgery. In pa- 
tients undergoing resection of ovarian cysts, especially 
endomeftriotic cysts, bleeding cannot be avoided. With 
the help of the Aqua-Purator (see Fig. 10), the blozd 
can be sucked off very easily through the 4 mm sucti=n 
cannula. The instillation of 500 ml of saline once or 
twice, followed by reaspiration, cleans the lower pelvis. 

After extended cutting of adhesions a final instilla- 
tion of 500 ml of saline solution with 500 mg of cer- 
tisone prevents the formation of new adhesions. 

The patierit can be mobilized after termination of the 
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Fig. 7. If the ovary is connected to the tube by adhesions, the 
ligation can be performed around the entire adnexa. The 
pelvic infundibulum, tube, ovary, and mesosalpinx are 
ligated. 
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Fig. 8. In tubal pregnancy the ligation should include only the 


tube and the tuboovarian ligament, e.g., the mesovarium. 


anesthesia, but she must remain in the recovery room. 
She may start to drink and/or to eat if she desires, 
because no paralysis of the bowel is provoked (in con- 
trast to the situation following a laparotomy). i 


Comment 


After performing more than 2,009 cases of simple 
operative laparoscopy without bleeding complications, 
the following, more extreme procedures have now 
been performed: 14 ovariectomies with removal of 
both ovaries in cases of cancer of the breast; 9 adnexec- 
tomies (same indication but with tubal adherence); 4 
adnexectomies 4 to 10 years after abdominal hysterec- 
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Fig. 9. First the fluid of the ovarian cyst is sucked off. Under traction the tissue of the cyst is cut with 


the hooked, formed scissors, and the lesion 
crocodile forceps. ` 
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Fig. 10. The Aqua-Purator facilitates the purification of the minor pelvis by instillation of saline 


solution and consecutive sucking cf the fluid. 


tomy; 3 adnexectomies 4 to 6 years after vaginal hys- 
terectomy; 5 ovariectomies for ovarian cyst formation 
in women over 50 years; 2 adnexectomies in cases of 
large, simple, unilocular serosal cysts of the ovary; 28 
ovarian cyst resections, 14 endometriotic cyst resections; 
2 tubectomies in an early stage of tubal pregnancy. 

For all patients the physiologic stress was similar to 
that ofa sterilization procedure with full anesthesia. All 
patients had five postoperative days under clinical con- 
trol without complications. The opportunity has arisen 
to assess these operative laparoscopies so far in 18 cases 
on the occasion of a second-look laparoscopy. In cases 
of myomectomy the minor pelvis did not show any 
adhesions to the uterine wall; in the cases of ovarian 
cyst resection the ovary was found to be normal, and in 
cases of an ovariectomy or adnexectomy the operative 
site looked normal and no adhesions had formed. 


According to Palmer,” ® safety in laparoscopy is a ' 


prerequisite as in any other operative technique. The 
experiences of other laparoscopic surgeons®”'® and of 
our group '” '8 demonstrate, however, that the de- 
scribed operative laparoscopy applied by the expert 
who uses all known safety methods" does not indicate 
an increased risk for the patients. On the contrary, for 
the patient operative laparoscopy involves a shorter 
hospital stay, less physical stress, and the possibility of 
subsequent laparotomy in unsuccessful cases treated by 
laparoscopy. . 

A prerequisite for all laparoscopic surgery is the 
presence of an optimal and complete set of instruments 
and special training in their use. Laparoscopy may be 
an easy procedure, but operative laparoscopy requires 
a special knowledge. However, such requirements 
should not hinder gynecologists from entering this new 
era of laparoscopic surgery. 
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Gynecologic Pathology for the Clinician 


A postgraduate winter review course, “Gynecologic Pathology for the Clinician,” will be 
held February 10-13, 1981, at Big Sky, Montana. This course is offered by the Depart- 
ment of Obstetrics and Gynecology of tke University, of Vermont and the Departments 
of Pathology and Obstetrics and Gynecology of the Sir Mortimer B. Davis Jewish General 
Hospital, Montreal, Quebec, Canada. Its designed for both the clinician and the pathol- 
ogist with emphasis on current pathogenetic and diagnostic concepts of gynecologic dis- 


orders and advances in their outpatient diagnosis. The faculty includes: J. Belinson, M.D., 
A. Ferenczy, M.D., M. M. Gelfand, M.D., R, M. Richart, M.D., Stanley Robboy, M.D., and 
Donald Woodruff, M.D. This course is approved for 22 credit hours in the American 
Medical Association, Category I, and for 22 cognates by the American College of Obste- 
tricians and Gynecologists. 

For application contact: Dr. A. Ferenczy, Department of Pathology, The Sir Mortimer 


B. Davis Jewish General Hospital, 3755 Côte Ste. Catherine Road, Montreal, Quebec, 
Canada H3T 1E2. 
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The treatment of endometriosis at laparoscopy 


for infertility 
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Endometriosis, is found in some infertile women, and treatment by laparotomy and/or hormonal 
therapy is associated with subsequent pregnancy. In this study, 100 consecutive patients with 
mild/moderate endometriosis were treated at laparoscopy. Forty of these women achieved a . 


pregnancy within 37 months postoperatively; 73% of these pregnancies occurred within 6 months, 
anid 88% within 12 months of operation. Although this pregnancy rate is similar to rates obtained 
after treatment by laparotomy and/or hormonal therapy, the pregnancies in this study population 
occurred significantly earlier than after laparotomy or combined therapy, The age of the women, 
duration of infertility, parity; extent of endometriosis, or presence of additional treatable factors of 
infertility did not affect the pregnancy rate. There was no significant morbidity, and the procedure 
can be performed on an outpatient basis with local anesthesia. Laparoscopy offers‘ a practicable 
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alternative for the treatment of mild/moderate endometriosis in infertile women. (AM. J. OBSTET. 


GYNECOL. 138:128, 1980.) 
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DuRING a routine evaluation for infertility, endome- 
triosis may be asymptomatic and undetected on pelvic 
examination but may be found by endoscopy. Àl- 
tnough the mechanism by which endometriosis inter- 
feres with conception is unknown, an average expected 
pregnancy rate of 40% to 50%! has been reported with 
the treatment of endometriosis by hormonal regimens 
or conservative operation by laparotomy. An alterna- 
tive approach to surgical therapy may be at the time of 
diagnostic laparoscopy when mild or moderate? endo- 
metriosis in infertile women can be treated by fulgura- 


_tion of endometrial implants and lysis of adhgsions.® 4 


The number of pregnancies subsequent to laparos- 
copic treatment of endometriosis in infertile women 
indicates that this is a practicable alternative means of 
therapy. i 


Material and methods 


Procedure and instruments. At laparoscopy, 100 
consecutive infertile women who had mild or moderate 
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pelvic endometriosis were treated by Zulgurating the 
endometrial implants and lysing any adhesions. Th2 
procedure was accomplished with unipolar cautery at 
setting No. 3 on the Martin Elektrotcm 120 (Elmed 
Incorporated, Addison, Illinois) throagh a 10-mr, 
single-puncture Palmer-Jacobs operating laparoscop= 
with the use of 3-mm grasping forceps and hook scis- 
sors (Richard Wolf Medical Instruments Corporatior., 
Rosemont, Illinois). The operation was performed wita 
the patient under local or general endotracheal anes 
thesia either as an outpatient or during a 24 to 48 hour 
hospitalization. At the time of operation, a detailed de- 
scription and a sketch of the pelvic frdings were re- 
corded. Endometriosis was diagnosed by the charac- 
teristic appearance of bluish-black stipp ed areas on the 
peritoneal or ovarian surfaces. 

After the pelvic area had been completely inspectec, 
treatment was initiated only if all sites of endometriosis 
were considered to be safely accessible tarough the lag- 
aroscope. Superficial, scattered implants of endome- 
triosis on the ovaries, and peritoneal surfaces covering 
the uterus, uterine ligaments, and anterior or posterior 
cul de sac were fulgurated. Endometriomas which wer2 
clearly superficial and less than 1 cm in size also wer2 
fulgurated. Minimal, thin, filmy periovarian or pert 
tubular adhesions were lysed. The presznce of massiv= 
or dense adhesions, endometriomas that were deep or 
of uncertain size, thickened, deep endometrial im- 
plants, and implants over the fallopian tubes, ureter, or 
bowel precluded laparoscopic treatmert. 

Patients. All patients were evaluated and treated at 
the Milton-S. Hershey Medical Center during a 4-year 
period, 1974 to 1978. Prior to laparascopy, the 10) 
women and their male partners completed an infertil 
ity evaluation that included a semen analysis, a post- 
coital cervical mucus test, a hysterosalpingogram, and a 
timed endometrial biopsy. All of the women had patent 
fallopian tubes. None was treated for 1 to 2 cm sub- 
serosal uterine fibromas or a bicornuate uterus. Pæ 
tients who underwent donor insemination or ovulation 
induction therapy were treated for at least 6 months 
prior to the laparoscopy, and the trea:ment was con- 
tinued after the operation. 


Results 


Pregnancies. Forty of the 100 consecutive infertile 
women who were treated for mild or moderate endc- 
metriosis at laparoscopy achieved a pregnancy within 
37 months after the operation. Seventy-three percent 
of the pregnancies occurred within the first 6 months 
after the operation, and 88%, within the first vear. 
Cumulative pregnancy rates in women with mild or 
moderate endometriosis were similar (Fig. 1). The 49 
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Fig. 1. The cumulative rate of conception (—) in 40 women 
after laparoscopic treatment of mild endometriosis (0), 
N = 20, and moderate endometriosis (e), N +20. 


women had a total of 50 pregnancies, including one 
twin pregnancy, 38 term pregnancies, eight spontane- 
ous abortions, and three ectopic pregnancies. At least 
one liveborn infant was delivered of 35 of the women. 

Effect of age and degree of endometriosis on preg- 
nancy rate. The pregnancy rates were not significantly 
different in any age group or in the women with mild 
or moderate endometriosis. Twenty of the 42 women 
with mild endometriosis, and 20 of the 58 women with 
moderate endometriosis achieved a pregnancy. The 
average age of the women was 28.6 years. Among the 
women, with mild endometriosis, the mean + SD age 
was 27.8 + 2.28 years (range, 21 to 33 years), whereas 
the mean + SD age among the women with moderate 
endometriosis was 29.2 + 3.68 years (range, 23 to 39 
years) (p < 0.05). 

Effect of parity and duration of infertility on preg- 
nancy rate. Parity did not affect the pregnancy rate. 
Twelye of the 28 parous women and 28 of the 72 nul- 
liparous women achieved a pregnancy after laparos- 
copic treatment of endometriosis. Moderate endome- 
triosis was found in 75% of the parous women and in 
51% of the nulliparous women, but this difference was 
not significant. 

The average duration of infertility among the women 
was 4 years (range, 1 to 11 years). Twenty of the 50 
women with infertility from 1 to 3 years achieved a 
pregnancy, and 20 of the 50 women with infertility for 
more than 3 years became pregnant. There was no 
significant difference in the mean + SD duration of in- 
fertility among the women with mild endomeiriosis, 
3.8 + 2.51 years, or with moderate endometriosis, 
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Table I. A meen of pregnancy rates in infertile women treated for mild/moderate endometriosis 





Treatment 


None?78 

Laparoscopy 
This study 
Hasson’ 
Eward* 


Total 
Laparotomy 
Buttram® 
Acosta et al? 
Sadigh et al.® 
Garcia and David? 
Hammond et al.’° 


Total 
Hormonal 
Danazol"! 
Medroxyprogesterone™ 
Methyltestosterone®” 
Estrogen and progestin 
Estrogen and progestin’ 


Prinia patients! 
total patients 


60/133 (45%)*» 


40/100* 140%) 
6/8 (75%) %° 
14/25 (56%)! 


60/133 (45%)* “e! 


89/1384 (64%)° 

36/68 153%)" 
17/23§ (74%)%4 
9/22 '40%)* 
5/8 163%)" 


156/259t (60%)* 


36/73 149%)® 
11/20  (55%Y 
13/738 118%)? 
6/19" §32%)2 


94/186 (51%) 






` No. of pregnancies at 
6 moltotal pregnancies 


29/40 (73%) 
5/6 (83%) 
_ taverage pregnancy 3.6 mo) 


"34/46 (74%) 





43/894 (48%) 


taverage pregnancy, 20 mo) 








43/89% (48%) 
93/39 (59%) 


taverage pregnancy, 6.4 mo)* 


23/39 (59%)* 










No. of pregnancies 
` at 12 mol 


total pregnancies 
10/11 (91%) 


35/40 (88%) 
6/6 (100%) 
14/14 (100%) 


55/60 (92%) 


73/89 (82%) 
35/49. (71%)° 
11/17 (65%) 


119/155 (77%)! 
30/39 (77%)! 


4/7 (57%) 


34146 (14% 





Total. 163/382 143%)" 
Laparotomy and hormonal 
Estrogen and progestin” 7/19 = {37%)* 
Methyltestosterone”’ 2/6 33%)" 
Total E 9/25 (36%) 


< *50% of pregnancies, 4.1 mo; average pregnancy, 6.9 mo. 
tSignificance compared to this study: p <0.001. 
Significance compared to this study: p < 0.02. 
§Significance compared to this study: p < 0.01. 
2 = Patients selected from larger group. 
» = Mild endometriosis only. 
e = “Fairly extensive” endometriosis in five patients. 

= Moderate endometriosis only. 


= 9/8t (25%) 


aa a 2/8} (25%)° 


e = Includes pregnancies among patients with severe endometriosis. 
f = Conjugated estrogens postoperatively to improve cervical mucrs and tubal motility. 


4.2 + 2.37 years, or among those who achieved preg- 
nancy, 4.0 + 2.50 years, or who did not, 4.1 + 2.35 
years. 

Effect of additional infertility factors; follow- -up. 
There were 20 women who became pregnant among 
the 43 women with additional factors contributing to 
infertility. Pregnancies occurred in 13 of 30 women 
with male factors, two of the four women with ovula- 
tory factors, and five of the nine women with a combi- 
nation *of uterine, mele, or ovulatory factors. The 
pregnancy rates did not differ significantly from those 
of the women without additional factors. 

Within an average of 5.4 months (range, 1 to 11 
months) after the laparoscopy, 26 women were éither 
lost to follow-up, had adopted a child and were not 
interested in an immediate pregnancy, or had discon- 
tinued treatment of the additional factors which were 
contributing to their infertility. This group included 
four women with minimal endometriosis and eight 


X; 


* 


women with moderate endometriosis who had no ad- 
ditional factors for infertility; two women with minimal 
endometriosis and three with moderate endometriosis 
who had either a male, uterine, or ovulatory factor, ora 
combination of factors, associated with their infertility; 
and five women with minimal endometriosis and four 
with moderate endometriosis who discontinued donor 
irsemination. The average follow-up among the other 
%4 women who did not become pregnant was 17.7 
rronths (range, 12 to 48 months). Two of these women 
uaderwent laparoscopy again and were found to have a 
recurrence of endometriosis 12 and 17 monrtths after 
the initial operation, ae 
Dysmenorrhea. Forty-three women, 18 with mild en- 
dometriosis and 25 with moderate endometriosis, 
complained of dysmenorrhea prior to the laparoscopy. 
Postoperatively, this symptom was alleviated in 29 
women, and 13 of them became pregnant; in four 
women the symptom was not allayed until after preg- 
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nancy had occurred; and the other 10 women neither 
became pregnant nor found any rekef from their 
symptom. There was no significant difference in the 
numbers of women with dysmenorrhez in the groups 
with mild or moderate endometriosis. In four women, 
two of whom achieved a pregnancy, mild symptoms 
recurred within an average of 16.5 months after 
laparoscopy, but additional treatment was not re- 
quired. 

Hospitalization, anesthesia, morbidity. Early in the 
study, 16 women were hospitalized for 24 to 48 hours 
for laparoscopic treatment of their endometriosis. The 
other 84 women were hospitalized fcr less than 24 
hours. Local anesthesia with parenteral analgesia was 
used in six women who had mild endometriosis and in 
six women who had moderate endametriosis. Th2 
other 88 women chose general endotracheal anesthe- 
sia. There was no mortality; the postoperative nausez, 
vomiting, or pain experienced by a few of the women 
was treated with antiemetics or mild analgesics. Ex- 
tended hospitalization or rehospitalization was not re- 
quired for any of the women as a complication of the 
laparoscopy. 


Comment 


An overall pregnancy rate of 40% occurred amonz 
100 consecutive infertile women whose mild or moc- 
erate endometriosis was treated at laparoscopy. This 
pregnancy rate included the 26 women who were 
either lost to follow-up or no longer were interested in 
a pregnancy during an average of 54 months after 
operation. Of these pregnancies, 73% occurred within 
6 months of the operation, and 88% within the first 
year, after an average duration of infertility of 4 years. 
Among the 50 pregnancies that occurred, the numbers 
of spontaneous abortion (16%) and ectopic pregnancy 
(6%) are similar to pregnancy outcomes after laparc:- 
omy or hormonal treatment of endometriosis.” * € 

The pregnancy rate in this study afer laparoscop.c 
treatment of mild or moderate encometriosis was 
comparable to that in other studies and to that with 
most other types of therapy (Table I) A significant'y 
lower pregnancy rate is associated with methyltestos- 
terone treatment.® '° In some studies» ® there was a 
significantly greater pregnancy rate afier conservative 
operation by laparotomy for mild or moderate endo- 
metriosis; however, the pregnancies after laparotomy 
occurred significantly later than thos2 after laparos- 
copy. The cumulative pregnancy rates at 12 months 
after any type of therapy were sim lar, except for 
laparotomy, followed by hormonal therapy, which was 
associated with the lowest cumulative pregnancy rate. 

Still unexplained is the variable effect of endom=- 
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triosis on fertility. In some studies, certain women with 
minimal endometriosis diagnosed at endoscopy” * * 
were not treated, and the subsequent pregnancy rate 
was not significantly different from that obtained after 
laparoscopic treatment (Table I). Our study included 
three women who had remained infertile after under- 
going laparoscopy 1 to 3 years earlier at another in- 
stitution where endometriosis was diagnosed but not 
treated because of the minimal extent of the disease. 
All three achieved a pregnancy within 6 months after 
laparoscopic treatment of the endometriosis. 

As in other studies,” * the pregnancy rate was not 
significantly affected by the age of the patient, duration 


of infertility, parity, or additional treatable factors 


which were contributing to the infertility. However, 
some investigators” ° have found that one or more of 
these factors influenced the pregnancy rate. The extent 
of endometriosis had no significant correlation with the 
parity, duration of infertility, or pregnancy rate, but 
those women with moderate endometriosis were older. 

Dysmenorrhea is frequently associated with endome- 
triosis. ® 7 1% 1 As noted by others,® ' the symptom 
did not correlate with the extent of endometriosis. 
After laparoscopy, 77% of the 43 women with this 
complaint either became pregnant or had relief from 
dysmenorrhea. The number of women who had 
amelioration of their symptom was comparable to that 
in other studies that used laparoscopy,’ conservative 
operation,’ or conservative operation and hormonal 
therapy.’ Whenever presacral neurectomy or hor- 
monal therapy is used, almost all women are relieved of 
their symptom.” '~' However, the symptom tends to 
recur in approximately one third of women after hor- 
monal treatment is discontinued.'* 1 1? Since some 
women with dysmenorrhea have a greater than normal 
concentration. of prostaglandins in plasma, in men- 
strual fluid, or in the endometrium, the use of prósta- 
glandin synthetase—inhibiting drugs to decrease the 
amount of prostaglandins is an alternative means of 
relieving dysmenorrhea.'* '* 

In comparison to laparotomy and/or hormonal ther- 
apy, laparoscopic treatment of endometriosis is rela- 
tively simple and inexpensive. Hospitalization for the 
majority (84%) of patients was less than 24 hours, or 
treatment was on an outpatient basis. Although general 
anesthesia was preferred by 88% of the women, the 
procedure could be carried out with local anesthesia in 
certain patients. A few women who had local anesthesia 
requested, and were able, to observe the procedure 
through a fiberoptic extension of the laparoscope. 

The flat, superficial peritoneal implants of endome- 
triosis were cauterized through the laparoscope with 
unipolar instruments rather than being grasped be- 
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tween bipolar forceps; a second incision whick others*: 4 
use for the instruments was not essential. Although the 
potential for serious complications, such as ureteral 
burns,'® may be -increased by unipolar diathermy, 
morbidity in this study was confined to the minor dis- 
comforts associated with laparoscopy, namely, nausea, 
vomiting, and shoulder pain. . 

The possible formidable complications associated 
with the use of cautery at laparoscopy should be a ca- 
veat to the overzealous laparoscopic surgeon. To know 
when not to operate through the laparoscope is of par- 
amount importance. The categories of mild and mod- 
erate endornetriosis are useful anatomic guidelines to 
be used in making a decision. It is essential that, before 
one attempts to treat endometriosis at laparoscopy, one 
should.be familiar with pelvic anatomy, take meticulous 
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care in assessing the extent and location of the disease, 
acquire a thorough training in laparoscopic surgery, 
and have experience in the use of cautery during pelvic 
surgery. 

In summary, laparoscopic treatment of mild or mod- 
erate endometriosis in infertile women appears to be a 
safe, effective operative procedure which can be ac- 
complished on an outpatient basis, and which may be 
performed under local anesthesia in certain patients. 
The number of pregnancies associated with this treat- 
ment is comparable to that with most other current 
forms of therapy. Since 50% of the pregnancies that 
will occur may be expected within 4 to 5 months, and 
&8% within 12 months, a patient who is not pregnant 
within 1 year of treatment may need to be reevaluated. 
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XY gonadal dysgenesis in three siblings 
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Three tall, phenotypic female siblings with XY gonadal dysgenesis were found to have short fourth 
metacarpal bones (bilateral in two and unilateral in the other). Clitoromegaly was observed in the 
two older siblings, without hirsutism. Bilateral streak gonads were found in all three. A 
gonadoblastoma was present in the left streak gonad of the youngest, and an adenomatoid tumor in 
the left streak gonad of the oldest, who was diabetic. Determination of androgens from peripheral 
and gonadal venous plasma revealed androgen secretion by the streak gonads. On the basis of 
clinical findings, familial tendency, and androgen secretion from the streak gonads in these patients, 
it is proposed that the XY gonadal dysgenesis represents a severe form of male 
pseudohermaphroditism. (AM. J. OBSTET. GYNECOL. 138:133, 1980.) 


THIS REPORT describes three sisters with XY gonadal 
dysgenesis. The youngest had a small gonadoblastoma, 
and the oldest had an adenomatoid tumor, each in the 
left streak gonad. 


Case reports 

Case 1 (D. M.) (Fig. 1). This 20-year-old woman was 
referred for evaluation of primary amenorrhea, ab- 
sence of secondary sex characteristics, and hypergo- 
nadotropism. She was a tall, phenotypic woman with 
minimally developed breasts, which was attributed to 
use of oral contraceptives for 2 months prior to referral. 
Physical abnormalities noted were sparse axillary and 
pubic hair, presence of short fourth metacarpal bones 
bilaterally, and slightly enlarged clitoris (Table 1). She 
had a small normal vagina, hypoplastic cervix, and 
uterus with no adnexa palpable. An intravenous pyelo- 
gram, electrocardiogram, and glucose tolerance test 
were normal. Ophthalmologic examination was nor- 
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Fig. 1. Three siblings with XY gonadal dysgenesis. 


mal for color vision and visual acuity. An audiogram 
showed mild neural loss of hearing bilaterally. Bone 
x-ray examination revealed unfused epiphyses of the 
elbows, wrists, interphalangeal, and knee joints. Lapa- 
rotomy disclosed a small normal uterus, fallopian 
tubes, and bilateral streak gonads. Hysterectomy, bilat- 
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Table I. Clinical and histologic findings in three siblings 


Presenting symptoms Amenorrhea, lack of secondary Same as in Case 1 Same as in Case 1 
sex characteristics 
Medical history None Diabetes mellitus None 
Marital status Single Married Single 
Age (yr) 20 33 13 
Blood pressure (mm Hg) 118/76 122/80 ‘ 100/70 
Weight (kg) 58 77.5 38.7 
Height (cm) 172.5 174 147 
Span (cm) 178 178 155 
Lower segment (cm) 90 9] 80 
Sitting height (cm) VES 86.5 76 
Carrying angle (degrees) 11 16 16 
Hair Sparse pubic and axillary Sparse pubic and axillary Very sparse pubic and axillary 
hair, no hirsutism 
Nevi None None Single nevus on upper lip 
Facial features Normal Coarse Slight facial asymmetry 
Breasts Minimally developed Minimally developed None 
Clitoris Prominent Prominent Normal 
Extremities Short fourth metacarpal bones Short left fourth metacarpal Short fourth metacarpal bones 
bilaterally bone bilaterally 
Gonads Bilateral streaks Bilateral streaks with adenoma- Bilateral streaks with gonado- 
toid tumor in left gonad blastoma in left gonad 


Table II. Sex steroid data at the time of operation, expressed in nanograms per 100 ml of venous plasma 





































Dehydroepi- 
Dehydroepi- androsterone 
17-Hydroxy- androsterone sulfate 
Patient Progesterone progesterone (DHA) (DHAS *) Androstenedione Estradiol Testosterone 











D. M. 
Peripheral 153 212 227 385 33 BLS} 34 
Gonadal 158 283 256 345 153 BLS 153 
M. M. 
Peripheral 43 BLS 46 39 11 BLS 45 
Gonadal 38 BLS 64 32 16 BLS 85 
E. M. 
Peripheral 41 38 248 150 42 BLS 16.5 
Gonadal 119 68 440 120 201 BLS 41.8 


* Expressed in micrograms per 100 ml. 
+ Below limits of sensitivity (5 nanograms per 100 ml) 


tM. M. had been on estrogen treatment until 3 days prior to collection of the samples of blood. . 
eral gonadectomy, and appendectomy were per- was sparse. Pelvic examination disclosed a prominent 
formed. The gonadal streaks consisted of fibrous tissue clitoris, but otherwise normal external genitalia, small 
similar in arrangement to normal ovarian stroma but normal vagina, cervix, and uterus without palpable 
lacking germ cells or follicular structures. Leydig cells adnexa. The only other abnormality observed was a 
and remnants of rete ovarii were present. Tubular short left fourth metacarpal bone. Findings by cardio- 
structures identical to epididymal tubules were also gram, audiogram, intravenous pyelogram, and oph- 
seen in the left adnexa. thalmologic examination were normal. Bone x-ray 

Case 2 (M. M.) (Fig. 1). This 33-year-old phenotypic examination showed unfused epiphyses of iliac crests, 
woman was previously diagnosed elsewhere as being slight thoracic scoliosis, overgrowth of the medial con- 

XY gonadal dysgenetic with diabetes mellitus. She was dyle of the femurs, and a short left fourth metacarpal 
placed on 60 units of NPH insulin and sequential Pre- bone. 
marin and Provera therapy. Exploratory laparotomy was performed, with bilat- ; 

Physical examination revealed a tall individual with eral gonadosalpingectomy. Gross examination of the ° 
coarse facial features, and large hands and feet (size 10 left gonad revealed a 3-mm tumor in the medial pole. 
shoes). The breasts were minimally developed, with Histologic examination of both gonads revealed ovar- à 
pigmented areolae and erect nipples; probably due to ian stroma without ova or follicles. Remnants of rete 


previous hormonal therapy. Axillary and pubic hair ovarii and scattered nests of Leydig cells were present. 
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Fig. 2. Adenomatoid tumor in left gonadal streak of the oldest sibling (M. M.) 


The grossly recognizable lesion in the left gonad was an 
adenomatoid tumor (Fig. 2). Mesonephric remnants 
were also present. 

Case 3 (E. M.) (Fig. 1). This 13-year-old girl, 
youngest of the siblings, was seen with absence of 
menarche and secondary sexual characteristics. She 
had a slight facial asymmetry. A single nevus was pres- 
ent over the upper lip. Breast tissue was absent, with 
flat nipples and hypopigmented areolae. She had very 
sparse axillary and pubic hair. Pelvic findings included 
normal female external genitalia, hypoplastic vagina, 
cervix, and uterus with impalpable adnexa. Other ab- 
normal findings revealed short fourth metacarpal 


bones bilaterally, unfused epiphyses of iliac crests, and 
overgrowth of both medial femoral condyles. The elec- 
trocardiogram and ophthalmological examination, in- 
cluding color vision, were normal. 

Surgical exploration was performed, with bilateral 
gonadectomy. Histopathologic findings were consis- 
tent with streak gonads with ovarian type of stroma 
that contained blood vessels, fibrocollangenous tissue, 
smooth muscle, and small tubular structures of cuboi- 
dal and low columnar cells consistent with rete ovarii or 
nesonephric remnants. Clusters of Leydig cells were 
resent. The left gonad contained an area, | by 1.4 cm 
in size, of classic calcified gonadoblastoma with small 
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Fig. 3. Gonadoblastoma with degenerating germ cells and Leydig cells. A ty pical gonadoblastoma in 


left gonadal streak of the youngest sibling (E. M.) 


delineated nests of germ and Sertoli cells surrounded 
by compressed capsular tissue (Fig. 3). 


Biochemical and endocrine studies 

Laboratory investigations for the three siblings in- 
cluded normal thyroid functions with no detectable 
antibodies and normal serum cortisol levels. Liver en- 
zymes were normal, except for slightly elevated al- 
kaline phosphatase. Gonadotropins were in the castrate 
range. Samples of blood from peripheral as well as 


gonadal veins were analyzed for progesterone, 17- 
hydroxyprogesterone, dehydroepiandrosterone, de- 
hydroepiandrosterone sulfate, estradiol, androstene- 
dione, and testosterone, as described previously,' and 
the findings are shown in Table II. 

Buccal and vaginal smears were X, chromatin- 
negative. Chromosomal analysis on peripheral leuko- 
cyte culture and skin fibroblasts, performed by count- 
ing 35 cells in each tissue, showed 46,XY karyotype 
with no detectable mosaicism in the three siblings. 
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Family history f 

The only significant finding in regard to the family 
was the incidence of diabetes. Two paternal uncles 
were severely diabetic, one of whom had died of the 
disease. The mother is 50 years old and is mildly dia- 
betic. The 62-year-old father is tall and phenotypically 
normal. There was no instance of thyroid disease in the 
family. All siblings, inchiding the ‘affected members, 
were born normally, with’no history of prematurity. 
There is no history of consanguinity, to the best of our 


knowledge. Xg“ blood group studies were performed . 


for all siblings and the parents (Fig. 4). Two of the 
affected siblings, two normal siblings, and the mothe: 
were Xg* positive. 


Comment 


Swyer? first described as a new form of male pseu- 
dohermaphroditism a tall, phenotypic female with 
primary amenorrhea, undeveloped secondary sex char- 
acteristics, and X ,chromatin-negative pattern. Hoffen- 
berg and ‘Jackson? reported similar cases in 1957, de- 
scribing them as variants of gonadal dysgenesis. Thev 
introduced the term pure gonadal dysgenesis for patients 
who have dysgenetic gonads without the external phys- 
ical stigmas of Turner’s syndrome. Harnden and 
Stewart‘ were the first to report an XY karyotype i ina 
patient with pure gonadal dysgenesis. Since then, the 
spectrum of pure gonadal dysgenesis has come to in- 
clude phenotypically female patients with dysgenetiz 
gonads without Turner’ s features, irrespective of their 
chromosomal pattern. To the best of our knowledge, 
the present report is the first to describe three XY go- 
nadal dysgenetic members in the same generation of 
one family. Although the available data are not suffi- 
cient to establish the mode of inheritance in this family, 
characteristic distribution of affected’ individuals in 
other family reports suggests X- linked recessive in- 
heritance." 7 : 

The absence of testes in individuals with apparently 
normal 46,XY karyotype has been an enigma. Re- 
cently, it has been postulated that a serologically de- 
tectable plasma-membrane protein, H-Y antigen, is 
necessary to induce normal testicular crganization.® ® 
It is assumed that XY individuals who do not possess 
the H-Y „antigen (H-Y~)’ would fail to develop: testes. 
Conversely, if H-Y antigen is expressed in the absence 
of a Y chromosome, normal testicular formation could 
occur, producing 45,X or 46,XX males. On the basis of 


experimental data, it appears that dissemination of — 


H-¥ antigen in the primitive gonad and the binding of 
it to the specific gonadal surface receptors are critic] 
for inducing normal testicular organization.” Func 
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Fig. 4. Pedigree of the family with results of Xg blood group- 
ing. II 3, H 9, and H 11 are the patients presented in this 
report. : 


tional absence of H-Y antigen due to a lack of release of 
it or inability of the antigen to bind to specific cell re- 
ceptors could result in the failure of testes to form. 
This may explain the absence of testes in certain XY 
gonadal dysgenetic patients despite the presence of 
H-Y antigen (H-Y*). Loss of H-Y antigen could also 
occur if a portion of the Y chromosome is deleted or 
translocated. This loss may create an apparent absence 
of H-Y antigen, with the residue being below the criti- 
cal level required to induce testicular differentiation. 
In patients with familial XY gonadal dysgenesis who 
have an X-linked recessive mode of inheritance, the 
absence of testes is possibly due to a mutational sup- 
pression of H-Y antigen activity by regulatory elements 
of the'X chromosome." Available data suggest that de- 
velopment of the mammalian testes requires a normal 
function of the X chromosome." 

Xg" blood group studies were performed with the 
hope that the Xg* positive or negative groups would 
establish X- -linkage and might decide the manner of 
inheritance of this disorder. Although the data ob- 
tained are insufficient to produce any conclusions 
about linkage, the family pattern shows at least one 
recombination between the locus responsible for the 
disorder and the Xg* locus. This suggests that the two 
loci are not closely linked. 

Primary adenomatoid tumor has not peci reported 
previously in a gonadal streak. It is commonly found in 
male gonads but is‘a rare finding in the ovaries.™* H 
This fact and the well-established malignant potential 
of dysgenetic gonads in 46,XY individuals’® seem to 
suggest that in these individuals an abnormality of the 
genetic control of gonadal differentiation results in 
testicular dysgenesis or gonadal streaks. 
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The role of adjuvant therapy in Stage I ovarian cancer 
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Women with Stage | epithelial carcinoma of the ovary were initially treated by an extirpative 
operation and were subsequently randomized to either no further treatment, radiotherapy, or 
chemotherapy. Only two patients (6%) treated with cremotherapy developed recurrence, compared 
to five (17%) and seven (30%) patients in the no-treaimert and radiotherapy regimens, respectively 
(P < 0,05). All patients, with the possible exception o* those with Stage IA(1)g1, appeared to benefit 


from adjuvant chemotherapy compared to no treatmert or radiotherapy. (AM. J. OBSTET. 


GYNECOL. 138:139, 1980.) 


CANCER of the ovary is the second most common gy- 
necologic malignancy, with 17,000 new cases yearly in 
this country. Eleven thousand women die of this dis- 
ease annually, which makes it the most lethal gyneco- 
logic tumor.’ Most ovarian malignancies are epithelial 
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in origin, and more than 60% are in Stages III and IV 
at the time of diagnosis.” Late detection is the rule be- 
cause symptoms of early ovarian cancer are nonspe- 
cific, so that’a diagnosis may be difficult to make and 
may be infrequently made. Even when the disease is 
early and confined to the ovaries, 5-year cure rates are 
usually only 60%.3° 

The initial management of patients with resectable ` 
ovarian cancer-is clearly surgical. The value of pelvic 
irradiation and chemotherapy postoperatively is not 
clear, since there has been no randomization or consis- 
tency in their use.™™" In a small number of patients 
with Stage I cancer of the ovary, there was no appre- 
ciable difference in survival when chemotherapy was 
used in a random fashion,” In an uncontrolled study, 
Hanks and Bagshaw" reported a 5-year survival rate of 
82% in 21 patients with completely resected cvarian 
neoplasms who were treated postoperatively with pel- 
vic radiation up to 5,500 rads. Similar results were re- 
ported by Delclos and Quinlan" in 21 patients with 
Stage I neoplasms, who also were treated postopera- 
tively with radiotherapy, but Perez and Bradfield’? re- 
ported only 60% survival in a similar group of patients 
treated in like manner. Munnell'® detected an im- 
provement in reports of 5-year survival rates during 
the period from 1952 to 1961, over those in the years 
1922 to 1961, which he attributed to the more frequent 
use of postoperative radiotherapy as well as more ag- 
gressive and extensive operative procedures. The im- 
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Table I. Distribution of tumors by cell type 
and grade 









Cell type 


Clear-cell carcinoma 4 5 0 
Endometroid adenocarcinoma 15 7 5 
Mucinous adenocarcinoma 19 3 0 
Unclassified carcinoma 1 0 0 
Undifferentiated carcinoma 0 0 6 
Serous adenocarcinoma 14 LS! 4 

Total 53 18 15 





Table II. Grade by treatment 





No therapy 17 7 5 
Radiation therapy 14 5 4 
Chemotherapy 22 6 _6 

Total 53 18 15 


Table III. Stage by treatment 





No therapy 0 0 
Radiation therapy 1 8 1 3 
Chemotherapy 19 9 3 3 

Total 48 28 4 6 





provement attributed to radiation occurred in FIGO 
(International Federation of Gynaecology and Obstet- 
rics) Stage II and Stage III cancer, whereas operative 
intervention alone in Stages IA and IB cancer pro- 
duced better survival than when radiation was added. 

Although some have reported benefit, the role of 
adjuvant chemotherapy in early ovarian cancer has not 
been established. In a small and uncontrolled series in 
which chlorambucil was used as an adjuvant to opera- 
tion in patients with Stages I and IIA cancer, there 


were fewer recurrences than expected." Thus, the 


value of adding various therapeutic measures to the 
surgical management of resectable ovarian carcinoma 
has not been determined. 

The purpose of this study was to evaluate the role of 
adjuvant pelvic radiation and chemotherapy in patients 
with Stage I epithelial ovarian cancer in a randomized 
clinical trial. 


Material and methods 


Patients in whom Stage I epithelial ovarian carci- 
noma was determined by exploratory laparotomy were 
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eligible for this study. Routine exploration of the dia- 
phragm, sampling of the lymph nodes, peritoneal cyto- 
logic examination, and omentectomy were not re- 
quired, since the possible significance of them was not 
recognized when this study was activated in 1971. 
‘Within 8 weeks after total abdominal hysterectomy and 
bilateral salpingo-oophorectomy, eligible patients were 
randomly assigned to one of three treatment regimens: 
(1) no further treatment, (2) pelvic radiation, or (3) 
chemotherapy without regard to substage of cancer, 
type of tumor, or degree of histologic differentiation. 
Excluded from the study were patients with epithe- 
Lal tumors of low malignant potential and patients with 
zscites; patients with second malignancies other than 
skin cancer; patients who had received radiotherapy or 
chemotherapy with cytotoxic agents; patients who had 
hematopoietic depression, septicemia, or severe infec- 
ton, gastorintestinal bleeding: or significant impair- 
nent of hepatic and renal function; and patients whose 
ercumstances would not permit completion of the 
s:udy or the required follow-up. Three patients who 
were initially treated with only bilateral salpingo- 
cophorectomy and who had no tumor on endometiral 
curettage were allowed to remain in the study. 
Patients who were assigned to the radiotherapy reg- 
imen received 5,000 rads to the pelvis in 5 to 6 weeks, 
with a daily dose of 160 to 200 rads five times a week 
fom x-ray generators which produced a peak photon 
energy of one million electron volts or more or from 
cobalt-60 irradiators. The margins of the radiation por- 


‘tels were defined as follows: (1) superior—the upper 


margin of the sacroiliac joint; (2) inferior—the upper 
third of the obturator foramen; and (3) lateral—1 cm 
beyond the lateral margins of the bony pelvis at the 
widest plane of the pelvis. 

Patients who were assigned to the chemotherapy reg- 
imen received melphalan, 0.2 mg per kilogram, daily 
ozally for 5 days every 4 weeks for 18 months if the 
leukocyte count was at least 3,000 per cubic millimeter 
aad the platelet count was at least 150,000 per cubic 
millimeter. 

Patients were evaluated for recurrence of the tumor 
and treatment toxicity at least once a month while on 
therapy. This included determination of the hemoglo- 
b:n level and the white blood cell and platelet counts. 
X-ray films of the chest and intravenous pyelograms 
were required at 6-month intervals for the first 2 years, 
and annually thereafter. Other evaluations and more 
frequent examinations were performed when needed. 

The Radiologic Physics Center supervised radiation 
Cosimetry for this trial. All materials on each patient, 
including beam verification, film, and isodose distribu- 
tion curves, histologic slides, and study forms contain- 
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ing all pertinent data on patient eligibility, treatment, 
and adverse effects were reviewed by the appropriate 
committees of quality control, gynecologic manage- 
ment, radiotherapy, chemotherapy, and pathologic 
study. After review by two pathologists for eligibility, 
the histologic slides in all cases were reviewed again for 
final classification by one of the authors (H. J. N.). 

The grading of the tumors was made on conven- 
tional lines, on the basis of the degree of gland forma- 
tion (differentiation) and on cytologic criteria. The cy- 
tologic criteria included the uniformity of the cells and 
nuclei, the degree of nuclear hyperchromatism, the 
nuclear-cytoplasmic ratio, the number and size of nu- 
cleoli, and the frequency of mitotic figures per high- 
power field. The grade was assigned on the basis of the 
least differentiated areas within the tumor. 

Duration of progression-free interval was calculated 
from the date of randomization and was compared by 
therapy by means of the Breslow test. Recurrence rates 
were compared by Fisher’s exact test or its large-sample 
approximation. 


Results 


One hundred sixty-eight patients were entered into 
this protocol from June 25, 1971 to March 17, 1978. Of 
these, 86 were evaluable in that they were in the proper 
stage, had received the prescribed treatment, and had 
been adequately followed. Patients not included were 
ineligible (most were judged to have a tumor of low 
malignant potential), or were inevaluable (most pa- 
tients in this category either refused the prescribed 
therapy, were removed by their physician, or had 
treatment violation), or had inadequate tissue for 
pathologic review. An equal number of patients were 
removed from the study in each of the three treatment 
categories. 

Patients were randomized into three postoperative 
categories: no further therapy (29 evaluab-e patients), 
radiation therapy (23 evaluable patients), chemother- 
apy (34 evaluable patients). These patients were fol- 
lowed for 4 to 83 months, with a median follow-up 
period of 36 months. 

Table I evaluates the histologic features of the 
tumors with regard to grade. The grade of the tumor 
correlated with the cell type. In what is considered to be 
“good” histologic cell types (clear cell, endometrioid, 
and mucinous), 65% were grade 1, as compared to 53% 


` in the “poor” cell type. There was a larger percentage 


of these histologic cell types (clear cell, endometrioid, 


mucinous) in the no-treatment category (82%) than in ` 


the radiation-therapy (57%) and melphelan (62%) 
categories. , 
The grade of the tumor was similar in all three post- 


. 
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Table IV. Stage by grade 











3 

TA(1) 34 10 4 
IA(2) 16 5 7 
IB(1) 0 2 2 
1B(2) 3 J 2 
Total 53 18 15 





Table V. Comparison of therapy and recurrence 














No therapy 29 5 17 
Radiation therapy 23 7 © 30 
Chemotherapy 34 2 6 
Table VI. Site of recurrence by therapy 
Radiation 
: Site No therapy | therapy | Chemotherapy 

Pelvis ° 1 (3%) 1. (4%) 1. (3%) 
Abdomen 0 2 0 
Pelvis and abdomen 3/7 (14%) 2¢ (26%) 0?7(3%) 

2 l 


Distant 1 


Table VII. Stage by therapy for failures 








Recurrences by stage 








No therapy 2 ll 3 27 - 
Radiation therapy 2 18 l 12 4 100 
Chemotherapy 1 5 1 I] 0 





operative treatment regimens (Table II). The substage 
within Stage I and the type of treatment used are noted 
in Table III. There were no Stage IB lesions in the 
no-treatment category. Seventeen percen: of the pa- 
tients treated with radiation therapy had Stage IB le- 
sions, as did 18% of the patients treated with chemo- 
therapy. Of patients in the no-treatment category, 62% 
had a Stage IA(1) lesion, in comparison with 48% in the 
radiation group and 56% in the chemotherapy group. 
The grade of the tumor with regard to substage is 
shown in Table IV. As the substage increased, the 
grade of the tumor also increased. Only 8% of the stage 
IA(1) lesions were grade 3, compared to 33% of the 
Stage IB(2) lesions. 

Of the 86 patients available for evaluation, 14 devel- 
oped recurrences (Table V). Only 6% of the patients 
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Table VIII. Comparison of failures by cell type 
and grade 





Clear cell l 0 0 
Endometroid Of 5% 27 20% 1? 20% 
Mucinous 1 


carcinoma 


1 
Undifferentiated adeno- © 0 
29% 33% 
Serous 4 


Table IX. Relationship of the grade of the tumor 
to its recurrence 






Recurrence 


No. of patients 


1 53 6 11 
2 18 4 22 
3 15 4 27 





Table X. Comparison of recurrences by grade 
and treatment 





No therapy i 6 2 28 2 40 
Radiation therapy 4 29 2 40 l 25 
Chemotherapy l 4 0 - 1 17 


Table XI. Relationship of tumor stage and 
recurrences 






Recurrence 


No. of patients 
IA(1) 48 5 10 
TA(2) 28 5 18 
IB(1) 4 1 25 
1B(2) 6 3 50 





Table XII. Comparison of recurrences by stage 
and treatment 





Recurrences by stage 


No therapy 2 3 27 - - 
Radiation therapy 2 18 1 12 1 100 3 100 
Chemotherapy 1 5 1 H 0 0 
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who were treated with melphalan developed a recur- 
vence, compared with 17% of those who received no 
creatment and 30% of those who were treated with 
~adiation therapy (P < 0.05). When patients who were 


_udged to be inevaluable because of treatment protocol 


violation were included in the analysis, the trend with 
regard to recurrence favoring the melphalan arm re- 
mained unchanged. Radiation did not prevent pelvic 
recurrence (Table VI), since recurrences in the pelvis 
were equal among all treatment modalities. When the 
site of recurrence was outside of the pelvis, only 3% of 
patients treated with melphalan developed recur- 
rences, compared to 14% and 26% of those in the no- 
treatment and radiation therapy regimens, respectively 
(P = 0.036). When recurrences were evaluated with 
regard to the substage of disease, again, melphalan ap- 
peared to be better than no-treatment or radiation 
therapy in each of the substage categories, with the 
exception of the Stage LA(2) category, in which there 
was no difference between chemotherapy and radia- 
tion therapy (Table VII). When recurrences were 
evaluated with regard to the grade and cell type of the 
tumor, only six (10%} of the 58 patients with the 
“good” histologic cell types developed a recurrence, 
compared to eight (29%) with undifferentiated, un- 
classified, or serous cystadenocarcinoma who devel- 
oped recurrence (Table VHI). 

Only 11% of the patients with a well-differentiated 
lesion developed recurrence, in comparison to 22% 
and 27% with grade 2 and grade 3 lesions, respectively 
(Table IX), Table X evaluates recurrence, the grade of 
the tumor, and treatment modality. Here again, pa- 
tients treated with melphalan tended to do as well as, or 
better than, patients in the no-treatment category or 
those treated with radiation therapy, within the re- 
spective grades. 

When recurrences were compared by substage, a 
definite trend was apparent. Only 10% of patients with 
Stage IA(1) lesions developed recurrences, compared 
to 50% of those with Stage IB(2) lesions (Table XI). 
When the substages were evaluated with regard to the 
treatment categories, melphalan was, in each substage, 
equal or superior to no treatment or radiation therapy 
(Table XII). 


Comment bd 


Since the start of this study it has become recognized 
that many prognostic factors are present in cases of 
ovarian cancer. These include whether the ovarian 
capsule is invaded by tumor, the presence of malignant 
cells in peritoneal washings, the stage of disease, the 
type and grade of tumor cell, the amount of tumor left. 
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in situ after surgical procedures, and the type of post- 
operativé therapy. Recently, a group from the Mayo 
Clinic defined the gross characteristics of Stage I dis- 
ease with regard to whether the ovarian mass was rup- 
tured, adherent, intracystic, or extracystic. They 
thought that these factors should be considered in the 
selection of proper treatment of the specific lesion, and 
that such individualized treatment shou.d give an im- 
proved rate of survival. 

Surgical intervention is the initial treatment in ovar- 
ian cancer, but, even in early disease, when no gross 
evidence of spread beyond the ovary is found, the sur- 
vival rate is only 60% at 5 years.>-§ To improve this 
survival rate, adjunctive therapy has been applied. 
Radiation therapy in small groups of patients has in- 
creased the survival rate, but side effects may be con- 


siderable. More recently, chemotherapy has improved. 


the survival rate over that with operative intervention. 
alone. Since there are multiple prognostic factors 
which can influence survival, a randomized prospective 
study was done to evaluate regimens of no therapy, 
pelvic irradiation, and chemotherapy. 

In patients treated with chemotherapy, only twa 
(6%) developed recurrence during the time interval 
that was followed. This compares with five recurrences 
(17%) among those patients who'had no subsequent 
therapy, and seven recurrences (30%) among those 
treated with radiation therapy. The difference in the 
rate of recurrence (P = 0.047) is more meaningfu_ 
when known prognostic factors are evaluated. Those 
patients who received no treatment subsequent to op- 
eration had a disease of lower stage—62% had Stage 
IA(1} lesions, in comparison to 56% oz those treatec. 
with chemotherapy and only 48% of thcse treated witk 
radiation therapy. Even within the category of Stage 
[A(1} lesions, the patients treated with chemotherapr 
had fewer recurrences than those who received either 
no treatment or radiation therapy, although the num- 
bers are small, And when the histologic findings were 
considered, 83% of those who received no treatmen:- 
had favorable cell types (clear cell, endometrioid, 
mucinous), compared to 62% of those who received 
chemotherapy and 57% of those who were treated with 
radiation therapy. Only 10% of the patients with favor- 
able cell types developed recurrence. Yet, 17% of the 
no-treatmient group in this category developed a recur- 
rence, as did 15% treated with radiation therapy and 
none who were treated with melphalan 

The grade of tumor was distributed equally among 
the three treatment groups, with only 11% recurrenc2 
in grade 1 compared to 22% and 27% in grade 2 and 
grade 3, respectively. Of patients who nad grade 1 le- 
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sions, 5% who received melphalan developed a recur- 
rence, 6% when no treatment was given, and 29% 
when radiation therapy was used (P = 0.059). When 
grade 2 and 3 were combined, 8% of those treated with 
melphalan developed recurrence, in comparison to 
33% who had no treatment and 33% when radiation 
therapy was used (P = 0.273). The benefits of chemo- 
therapy are suggestive, although not statistically sig- 
nificant. 

Ovarian cancer, even in the early stages, is not always 
confined to the ovaries and may have diffuse peritoneal 
spread. This becomes evident when one evaluates the 
sites of recurrence by the method of treatment. Pelvic 
recurrence was equal in all treatment arms; however, 
when disease outside of the pelvis was evaluated, the 
only treatment modality which was systemic—melpha- 
lan—controlled the disease. Only one (3%) of the pa- 
tients who was treated with chemotherapy had recur- 


‘rence outside of the pelvis, in comparison to 14% of 


those who had no treatment and 26% of those who had 
radiation therapy. The reason for a lower recurrence 
rate in the no-treatment arm compared to radiation 
therapy may be the larger number of patients with 
Stage IA(1) carcinoma and favorable histologic cell 
types in the no-treatment category. l 

Only 10 patients (12%) had a Stage IB lesion. None 
was treated by surgical procedures alone. Of sig- 
nificance is the finding that among patients with Stage 
IB cancer, all four who were treated with radiation 
therapy developed recurrenċe, whereas all six who 
were treated with chemotherapy remain free of dis- 
ease. It may be that in Stage IB disease the microscopic 
disease as well as the gross disease on a capsule indi- 
cates likely intra-abdominal spread, and, therefore, 
disease outside of the radiation field. Cytologic exami- 
nation of the peritoneum may be helpful in detecting 
peritoneal spread; however, that procedure was not 
performed in many patients. In the small number of 
patients who had involvement of both ovaries, chemo- 
therapy appeared to be superior to radiation therapy. 

Even among patients with Stage IA(1) lesions, those 
who were treated with melphalan had fewer recur- 
rences (5%) than did those who received either no 
treatment (11%) or radiation therapy (18%).” When 
grade 1 disease was evaluated, there was no difference 
in the recurrence rates of patients treated with chemo- 
therapy and those who received no treatment, but’both 
groups did better than those treated with radiation 
therapy. Among patients with Stage IA(1)g1 lesions, 
only two had recurrences. One could question whether 
adjunctive therapy is needed in this very select group 
of patients. However, in other Stage IA substages and 
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grades, the recurrence rate varied from 12% to 33%, 
and, therefore, adjuvant chemotherapy appeared to be 
efficacious, since only 6% of the group treated with 
melphalan developed a recurrence. 

-Factors such as adherence of the tumor to the pelvic 
or abdominal viscera and tumor size of more than’ 10 
cm appeared to carry a less favorable prognosis, but no 
statistically significant differences could be established, 
even when other factors, such as substage, grade, and 
treatment modality, were taken into consideration. 

Important operative findings, such as invclvement of 
the diaphragm, positive peritoneal cytologic findings, 
occult omental metastasis, ‘and metastasis to lymph 
nodes, were not uniformly evaluated, since ‘the sig- 
nificance of them was not generally appreciated when 
this study was initiated in 1971. These factors are cur- 
rently. taken into, consideration before inclusion in 
present protocols. Occult disease outside of the pelvis is 
not rate in Stage I disease. One of the pariente am the 
melphalan- -treated group who had a “recurrence” was 
found to have a metastasis to the liver at the time of 
cholecystectomy only 6 months after the pelvic opera- 
tion. Was this,patient’s carcinoma a true Stage La at the 
time of diagnosis? ` 
- This study suggests that, with the exception of: Stage 
IA(1)g1 lesions, adjunctive therapy (melphalan) is ben- 
eficial in Stage I carcinoma of the ovary. A diagnosis of 
Stage IA(])g] can be made only after a thorough 
evaluation of the diaphragm and peritoneal surfaces is 
performed, multiple sections of a partial omentectomy 
specimen are taken, and peritoneal cytologic findings 
are evaluated along with the pelvic and para-aortic 
lymph nodes. 

There is concern about the development of leukemia 
in the long-term use of alkylating agents.’* To date, 
none of those patients treated with melphalan has de- 
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veloped leukemia. Whether adjuvant therapy with, for 
example, intraperitoneal colloid phosphorus would be 
as effective as that-with melphalan without the poten- 
tial of inducing: malignancy is unknown, but is cur- 
rently being evaluated. i 
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08121), George Washington University Medical Center 
(CA 13446); Henry Ford Hospital (CA 13887), Uni- 
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Bowman Gray School of Medicine of Wake Forest Uni- 
versity (CA 21946), Wayne State’ University School of 
Medicine (CA 12477), Northwestern Memorial Hospi- 
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sissippi Medical Center (CA 13633), *University of 
Utah Medical Center (CA 19189) (funded in part by 
the Gynecologic Oncology Group grant [CA 19189 ), 
Mt. Sinai School of Medicine (CA 12479), University of 
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Progressive histobiologic alterations in the 
development of vulvar cancer 


Report of five cases 


JOSEPH BUSCEMA, B.A. 
J. DONALD WOODRUFF, M.D. 
Baltimore, Maryland 


Identification of the patient at risk for the development of cancer and the precursory histopathologic 
changes has led to improvement in 5-year survivals among patients with cancer of the cervix and 
endometrium. In contrast, there has been controversy as to these factors in discussions of vulvar 
neoplasia. This report of five cases of patients who developed invasive cancer after treatment for in 
situ disease attempts to define some of the at-risk factors, including the specific area at which three 
of the five malignancies subsequently developed. (AM. J. OBSTET. GYNECOL. 138:146, 1980.) 


IDENTIFICATION of the patient at risk for the devel- 
opment of cancer and the precursory histopathologic 
patterns has been a persistent challenge for the on- 
cologist. It is well known that the recognition of this 
patient and the critical tissue alterations has assisted in 
reducing the mortality of cervical and endometrial 
neoplasias. Nevertheless, current reviews have sug- 
gested that the previously well-accepted epithelial 
changes associated with vulvar cancer are not necessar- 
ily the critical precursory changes.' Leukoplakia, a 
previously well-known premalignant condition, must 
be eliminated as a specific histopathologic entity since 
the term has been used to describe every known white 
lesion from vitiligo to invasive cancer. Furthermore, 
recent studies have suggested that the dystrophies, 
both hyperplastic and lichen sclerotic, rarely, if ever, 
progress to true invasive neoplasia.* Consequently, the 
patient at risk for the development of vulvar neoplasia 
is not identified accurately at present, and the impor- 
tant histopathologic changes which may eventuate in 
invasive cancer are ill defined. 

A recent review of 102 histopathologically acceptable 
cases of vulvar carcinoma in situ revealed that, al- 





Fig. 1. Case 1. In situ changes in anogenital area after hyster- 
ectomy for carcinoma in situ 2 years previously. (Original 
magnification, X 170.) 
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Fig. 2. Case 1. Biopsy tissue from anal orifice, 11 years after hysterectomy for cervical in situ cancer, 
(Original magnification, x55.) 





Fig. 3. Case 2. Invasive perianal squamous-cell cancer discov- Fig. 4. Case 3. Invasive carcinoma at anal orifice. Lesion de- 
ered 14 months after original biopsy of vulva revealed carci- veloped 11 years after treatment of original vulvar in situ 
noma in situ. (Original magnification, X 155.) neoplasia. (Original magnification, x 35.) . . 
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Fig. 5. Case 4. In situ vulvar neoplasia removed by wide local 
excision (in 1972). (Original magnification, x 225.) 


The other 2 patients were 36 and 47 years of age at the 
time that invasive cancer was diagnosed, and in both 
instances the latter lesion developed at the anal orifice. 
Subsequent to this report of 102 cases of vulvar carci- 
noma in situ, a third patient, with a 10-year history of 
recurrent intraepithelial disease, had been treated for 
invasive cancer, again at the anal orifice. d 

The histopathologic features of the precursory in 
situ lesion, the critical perianal area, the immunologic 
competence,’ and/or the age of the patient at risk are 
the important features of this review based on the 
above-mentioned five cases. 


Case reports 

Case 1. A. H., a 37-year-old black woman, had a 
history of pulmonary sarcoidosis, first diagnosed in 
1960. She had been treated with systemic cortico- 
steroids since that date. 

In 1962, the patient was treated by total abdominal 
hysterectomy for cervical carcinoma in situ. Within a 
year, a lesion was noticed on the vulva, and the lower 
third of the skin at the introitus was removed bilater- 
ally. Approximately 6 to 9 months later, the patient was 
referred to The Johns Hopkins Hospital, where inves- 
tigation revealed multifocal in situ neoplasia of the 
vulva, vagina, and perianal regions. In January, 1964, 
the patient was treated surgically by simple vulvectomy, 
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total vaginectomy with primary McIndoe procedure, 
and excision of perianal skin. Pathologic sections 
confirmed multifocal in situ disease in all areas (Fig. 1). 
Three years later, in 1967, the patient underwent an 
excisional biopsy of a perianal lesion, and review of the 
tissue revealed the presence of carcinoma in situ. The 
patient was treated by local irradiation (details are un- 
known). She was asymptomatic until October, 1973, at 
which time a “prolapse of tissue at the anal orifice” (Fig. 
2) was biopsied, and the sections revealed invasive, 
cloacogenic carcinoma. The patient subsequently had a 
wide local excision of the perirectal tissues and adjacent 
rectal mucosa. The original diagnosis was confirmed 
(Fig. 2). Steroid therapy, which had been given for the 
previous 16 years, was thought to be unnecessary at this 
time and was discontinued. No adjunctive therapy was 
given. As of March, 1977 (3 years after the last surgical 
procedure), the patient had no recurrence. 

In this case the patient was immunosuppressed, and 
possibly this factor was important in the genesis of the 
numerous local recurrences and eventually invasive 
cancer, Finally, the role of radiation therapy as a car- 
cinogenic stimulus is unknown, but may also have been 
a significant factor in converting the local in situ neo- 
plasm into invasive cancer, a sequence of events rec- 
ognized in “verrucous carcinomas.” 

Case 2. P. F., a 36-year-old white woman, first pre- 
sented in April, 1973, with a gross vulvar lesion. Exci- 
sional biopsy revealed the presence of carcinoma in 
situ. The patient was treated with topical 5-fluorouracil 
(Efudex 5%). Approximately 1 year later, a vaginal hys- 
terectomy was performed for uterine prolapse and 
stress urinary incontinence. Approximately 1 month 
postoperatively, the patient was found to have a painful 
thrombosed hemorrhoid. The latter was incised and a 
biopsy was performed. The pathologic study revealed 
invasive squamous-cell carcinoma in the excised tissues 
(Fig. 3) which had undoubtedly been present at the 
time the original vulvar lesion was diagnosed. An ab- 
dominoperineal procedure was performed. Although 
the patient was lost to follow-up 14 months later, there 
had been no evidence of recurrence at the operative 
site or on the vulva. 

It is noteworthy that there was no apparent systemic 
disease which may have contributed to the develop- 
ment of the invasive cancer. The patient was known to 
have asthma, but specific medication, such as steroid 
therapy, was not documented. 

Case 3. E. S., a white woman, was first seen in 1969, 
at the age of 32 years, complaining of vulvar irritation. 
Biopsy revealed carcinoma in situ. The patient was 
treated by a “total vulvectomy.” Histopathologically 
documented recurrence in the perianal tissue 1 year 
later was treated by excision, but additional therapy 
was not instituted at that time. In 1976, vulvar biopsies 
confirmed recurrence of in situ neoplasia, and treat- 
ment with topical 5-fluorouracil was instituted. Ap- 
proximately 4 months later, repeat biopsies revealed 
persistence of the in situ disease, and in August, P977, 
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Fig. 6. Case 4. Invasive squamous-cell carcinoma developed in external genital area 3 years after the 
excision of in situ lesion seen in Fig. 5. (Original magnification x65.) 


the patient underwent a Whitehead procedure with 
excision of recurrent disease at the fourchette and in 
the perianal area. In March, 1979, 20 months later, 
biopsy of the perianal tissue revealed moderately 
well-differentiated invasive squamous-cell carcinoma 
(Fig. 4). Wide local excision of the lesion with part of 
the involved anal sphincter was carried out. Pathologic 
study confirmed the presence of infiltrating squa- 
mous-cell carcinoma in the fibromuscular tissue be- 
tween 7 and 11 o'clock. The patient has recovered well 
and is being followed carefully. She is considered to be 
a candidate for immunotherapy. 

In summary, this patient gave an 11-year history of 
recurrent carcinoma in situ in the anogenital area with 
eventual development of invasive cancer in the perirec- 
tal tissues, as noted in Cases 1 and 2. The past history 
was remarkable only for recurrent asthmatic attacks 
and frequent infections of the urinary tract. Specific 
therapy, such as steroids, has not been documented. 

Case 4. M. V., a 76-year-old white woman, para 
6-0-1-6, first presented in 1968, with an asymptomatic 
hyperkeratotic area on the posterior fourchette and an 
indurated urethral caruncle. Carcinoma in situ of the 
cervix had previously been diagnosed in 1961, and had 
been treated by a radical Wertheim hysterectomy. The 
vulvar lesion was excised, and pathologic examination 
demonstrated multifocal in situ carcinoma. In 1972, 4 
years after the wide local excision, biopsies were re- 
peated, confirming the presence of recurrent intra- 
epithelial neoplasia (Fig. 5). Biopsy of a lesion at the ex- 
terfial urethral meatus, 2 years later, revealed invasive 


epidermoid carcinoma with vascular involvement. She 
was treated with cesium inserted within the urethra. 
Subsequently, a lymphangiogram suggested the pres- 
ence of a positive lymph node in the right pelvis, and 
she received external-beam irradiation to the pelvis. 
Cystoscopy, 2 months after irradiation, revealed that 
the distal half of the urethra was replaced by necrotic 
tumor. Within 3 months, the residual external genital 
region was replaced by invasive squamous-cell carci- 
noma. The patient was treated by an anterior pelvic 
exenteration, and ileal loop. Pathologic examination 
revealed poorly differentiated carcinoma, with tumor 
to the surgical margins at the symphysis (Fig. 6). No 
further treatment was instituted and the patient died 
approximately 8 months postoperatively, 14 months 
after the initial diagnosis of invasive cancer. 

Case 5. A. M., an 82-year-old white woman, pre- 
sented in 1972, with a chief complaint of pruritus. 
Examination revealed white areas on the vulva. She was 
treated by simple vulvectomy. Histopathologic study 
revealed multifocal carcinoma in situ. More careful 
sectioning revealed early invasion with atypical mat- 
uration at the rete tips (Fig. 7). No further treatment 
was instituted, and the patient revealed no gross evi- 
dence of disease until September, 1976, 4 years after 
the vulvectomy, when she presented with a granular 
ulceration, 2 to 3 cm in diameter, on the vulva. Wide 
local excision was performed, and the sections revealed 
well-differentiated invasive squamous-cell carcinoma 
with unclear margins. A second excision was per- 
formed, followed by a 3-month course of external ir- 


150 Buscema and Woodruff 





Fig. 7. Case 5. Malignant vulvar lesion originally diagnosed as 
in situ cancer. Patient died in 5 years from widespread local 
invasive cancer. Note atypical “pearl formation” at the rete 
tips. (Original magnification, x 135.) 


radiation. One year later, a biopsy confirmed the pres- 
ence of residual invasive cancer, and the patient died as 
the result of uncontrollable hemorrhage. 


Comment 


The five cases reported in this review demonstrate 
important clinical and/or histopathologic features of 
the patient at risk for the development of invasive ano- 
genital canal carcinoma after surgical therapy for in 
situ disease. 

It must be emphasized that three of the five patients 
who demonstrated progression of in situ disease to in- 
vasive disease were in the late third or early fourth 
decade of life when the initial lesion was discovered. 
The initial treatment in two of the three was vulvec- 
tomy; only wide local excision was performed in the 
final case. Two patients had received local 5-fluo- 
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rouracil cream therapy (5% Efudex cream). The third 
patient was immunosuppressed, and recurrent disease 
at the anal orifice had been treated with irradiation. 
Consequently, the local vulvar disease was controlled 
by surgical therapy and/or chemotherapy. All three 
patients subsequently developed invasive cancer in the 
perianal area, thus suggesting that this skin is “the tissue 
at risk.” Certainly, the immunosuppression was a sig- 
nificant factor in one case since, with elimination of this 
medication, there has been no recurrence in the sub- 
sequent 3 years. The role of irradiation as a carcinogen 
in Case | is questionable. Nevertheless, it is obvious that 
many years may elapse between discovery of the initial 
disease and the development of invasive cancer. It must 
be stressed that the latter did not appear in the vulva but 
in the perianal area! 

Two patients in the eighth and ninth decades of life 
with vulvar in situ disease were initially treated, one 
each, by vulvectomy and wide local excision. Invasive 
cancer developed in both at the excisional area and 
within a period of 5 years postoperatively. Of sig- 
nificance in these cases is the unique histologic pattern 
characterized by abnormal maturation of the tissues with 
the formation of intraepithelial pearls at the rete tips. 
Individual cell anaplasia was not a feature in these cases, 
as it was in the younger patient. 

In summary, the young patient treated for in situ 
neoplasia of the anogenital canal rarely develops inva- 
sive disease; but if such a sequence of events occurs, the 
malignancy appears at the anal orifice, probably be- 
cause of the many irritants and traumas to which this 
area is subjected. One may speculate that this critical 
“transformation zone” at the anal orifice responds to 
viral agents with atypicai proliferations similar to those 
seen at the cervical os. The common finding of con- 
dylomata acuminata in association with neoplasia of the 
anogenital canal supports this thesis. 

In Case 1, the area was also subjected to irradiation, a 
known skin carcinogen, and the patient was immu- 
nosuppressed as the result of long-term steroid 
therapy, thus adding another “at-risk factor” to the 
equation. 

Finally, and most importantly, the physician must 
maintain a high degree of suspicion in the follow-up of 
these patients, local irritants must be removed, and 
biopsy examination must be used freely. 
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Carbohydrate metabolism with three months of 
low-estrogen contraceptive. use 


W. N. SPELLACY, M.D. 
w. C. BUHI, M.S. 

5. A. BIRK, R.N., B.S. 
Gainesville, Florida 


Prospective studies of carbohydrate metabolism were periormed by means of an oral glucose 
tolerance test in 29 women. The studies were performed before and after 3 months of treatment 
with an oral contraceptive that contained 0.035-mg of ethiny! estradiol and 0.4 mg.of norethindrone. 
The 24 women with a “normal” control test had no significant alteration in any of their blood glucose 
and plasma insulin values, except that the fasting glucose level decreased with treatment. Three of 
these women (12.5%) had a slight deterioration of their glucose curves into a “borderline abnormal” 


grouping during treatment. There were five Women with “borderline abnormal” control glucose — 
curves, and in four of these (80%) the curves returned to “normal” during treatment, whereas one 
_curve stayed “borderline abnormal.” These data suggest that this low-estrogen oral contraceptive 
has minimal short-term adverse effects on the carbohydrate metabolism. (Am. J. OBSTET. 


GYNECOL. 138:151, 1980.) 


DurinG.the past 15 years, many investigators have 
consistently noticed that the use of oral contraceptives 
(OC) has been associated with some alteration in car- 
bohydrate metabolism.! The usual findings were an in- 
crease in the levels of circulating plasma insulin and a 
smaller rise in the concentrations of blcod glucose. 
The concern about these metabolic alterations was 


heightened when clinical studies suggested that women . 


who were usirig the OC were at an increased risk for 
accelerated atherogenesis and premature myocardial 
infarction.? Since most pharmacologic effects are re- 
lated to dosage, it seemed reasonable to expect a les- 
sened metabolic effect from the lower-dose drugs. 
Reported is a prospective study of carbohydrate me- 
tabolism in women who used one low-estrogen OC for 
months. 
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Methods 


Twenty-nine volunteers who sought oral contracep- 
tives from a family plarining clinic agreed to participate 
in these studies. The procedures were explained to 
each patient, and all signed an informed consent ap- 
proved by the University Committee for Humian Ex- 
perimientation. All of these women were at least 8 
weeks post partum or had not been using steroid con- 
traceptives for more than 3 months. They were all stud- 
ied by means of an oral glucose tolerance test before 
starting to take the OC. Each was instructed to eat a 
diet high in carbohydrates (>250 grams per day) for 
the 3 days preceding the test, and they then reported to 
the metabolic laboratory at 0800 hours after having 
fasted for more than 10 hours. The women were 
weighed and then remained seated during the test. 
After a sample of antecubital blood had been drawn, 
the women drank a flavored solution containing 100 
grams of glucose. Repeat samples of venous blood were 
drawn at 0.5, 1, 2, and 3 hours. 

A portion of the blood was placed into tubes that 
contained sodium fluoride and potassium oxalate and 
mixed well; later, the glucose content was determined 
in duplicate by the method of Nelson and Somogyi.® 4 
The other portion of the sample of blood was placed in 
tubes that contained heparin, and was mixed and cen- 
trifuged; the plasma was separated and immediately 
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Table I. Blood glucose values in “normal” woren beforz.and after 3 months of treatment with low-estrogen oral 
contraceptive containing 0.035 mg of ethinyl estradiol and 0.4 mg of norethindrone (N = 24) 


Control test ( mg/dl) . 


Mean 72.5 116.3 110.1 . 90.0 71.7 66.3, 116.8 113.4 B8. 












Three-month test (mg/d!) 


8.5 67.6 
SEM 1.8 4.2. 44 38 37 16 5.2 6.2 4.1 4.8 
t 2.499 0.072 0.422 0.267 0.656 ; 

p <0.03 NS* NS > NS NS ` 





*NS indicates not significant. 


Table II. Plasma insulin levels in “normal” women before and after 3 rnonths of treatment with low-estrogen 
oral contraceptive containing 0.035 mg of ethinyl estradiol and 0.4 mg of norethindrone (N = 24) 











Control test (uunits/ml) Three-month test ( piunits /l) 


Mean 24.7 106.1 132.7 103.6 69.9 27.7 135.6 127.9 135.6 65.8 





SEM 2.3 11.2 12.6 9.5. 7.2. 3.1 12.7 12.1 15.1 8.5 
t 0.782 1.742 0.276 1.795 0:363 
p. o NS OO NS MNS ‘NS. NS 


*NS indicates not significant: 


Table II. Blood glucose values in “borderline abnormal” women before and after 3 months of treatment with 
low-estrogen oral contraceptive containing 0.035 mg of ethinyl oe and. 0.4 mg of norethindrone (N = 5) 






Mean 75.0 111.2 149.2 140.0 
SEM 4.8 14.3, 13.9 112°, 
t 0.603 0.868 1.359 2,812 
po NS* ‘NS NS <0.03 





Control test ( mg dl) 







Three-month test ( meld) 


94.2 70.4 | 125.8 122.2 "94.8" 73.2 
12.3 5.9 8.8 14.2 11.5 9.7 
1.339 ; 
NS 





*NS indicates not significant. 


frozen at ~ 20°C. Later, all of the samples from the two 
tests were asšayed in duplicate for their insulin content 
by means of a modified solid-phase radioimmunoassay 
procedure.* This eliminated any interassay vari- 
ability. i : 

After the test the women were given oral contracep- 
tive tablets and instructed in their use.t Previous 
findings by history, physical examinätion, and Papani- 
colaou smear had bëen normal in all of the women. 
They were then rescheduled to return to the metabolic 
laboratory for an identical repeat test on the twentieth 


*The human insulin.standard used in these assays was Lot 
No. 516-734-B33 supplied by Dr. Mary A. Root, of Lilly Re- 
search Laboratories, Indianapolis, Indiana. 

. The drug Ovcon-35, containing 0.035 mg of ethinyl es- 
tradiol and 0.4 mg of norethindrone, was generously supplied 
by Mead Johnson Laboratories, Evansville, Indiana. 


day (18 to 21) of their third cycle of OC treatment. 
Each woman served as her own control with a predrug 
and a 3-month postärug test, thus giving matched-pair 
data.. All of the results were placed on punch cards and 
appropriately analyzed with the aid of a computer. Cal- 
culations were made of the means, standard deviations, 
standard errors of the means, and Student’s t test val- 
ues. The probability values were taken from two-tailed 
tables, and only values less than 0.05 were considered 
to be’ significant. ; ssi . 

The women were divided in into two subgroups on the 
basis of the results of the predrug glucose tolerance 
test. The pretreatment control test was interpreted on 
the basis of the Wilkerson Point Score (WPS) system,’ 
which is one method of determining the norma! glu- 
cose tolerarice test. According to that system, each 
point on the glucose test is given a numerical value. 


Volume 158, 
Number 2 


Table IV. Wilkerson Point Scores from the oral 
glucose tolerance tests on women before, and after 
© 3 months of treatment with low- -estrogen oral . 
contraceptive containing 0:035 mg of ethinyl - : 
estr adiol and 0.4 mg of norethindrone (N = 5) .. 







Total Wilkerson Point Score. 


` Control test 


1 0.5. 
2 0.5 

3 0.5 
"E 
5 
e 









- Patient Three-month test 


0 
0 
1.0 
1.0. Ae 0 
1.5 i 0. 
an i 0.8 0.2 
0:2 


p% 


SEM ~ 02 
t , 1.213 
p . Not significant 


Fasting glucose values greater than 110 mg/d] are 
given 1.0 point, l-hour values greater than 170 mg/dl 
‘are given 0.5 point; 2-hour values greater than 120 
mg/dl are given 0.5 point; and 3-hour values greater 


than 110 mg/dl are given 1.0 point. The total points for `" 
- the curve are then added, and those curves with 0 point 
are considered “normal,” those with 2 or more points _ 


are considered “abnormal,” and those with 0.5 to 1.5 


. points are considered “borderline abncrmal.” In the 


+ 


original group of 29 women; there were 24 with “nor- 
mal” control curves and five women wizh “borderline 
abnormal” curves. These were ‘analyzed separately. 
The characteristics of these women were similar ta 
those of any family planning population. In the “nor- 
mal” group, the mean age was 22.1 + SEM ‘0.7 years 
and the mean parity was’ 1.2 + SEM 0.3. The mear. 


control weight was 133.6 + SEM. 4.7 pounds, and the 


mean 3-month weight was 135.7 + SEM 5.5 pounds, 
which was not significantly different, (t = 0.288; p nor 
significant). Similar data were found in the “borderline 
abnormal” group. Thus, the mean age was 24. 8 + SEM 
2.9 years; mean parity was 1.1 + SEM 0.4; mean con- 
trol weight was 115.8 + SEM 4.8 pounds; and mean 
3-month weight was 120.2 + SEM 5.0 ‘pounds (t= 
0.637; p not significant). m 


Results 


Normal women. 
Glucose. The statistical studies of the blood glucose 


"values are given in Table I, and the mean values are 


plotted in Fig. 1. It can be seen that there was only ore 
significant change in the group data, and that was in 
the fasting glucose, which fell during therapy. By s2- 
lection there were no Wilkerson poin:s in the control 


- test. There were three women in the 3month test 


UNITS /ml 
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<@— CONTROL ` 


A— -A 3 MONTH 
Æp < 0.03 





BLOOD GLUCOSE mg/d! 





i ie ORAL GLUCCSE LOAD 





soL_- 
FASTING | 05 l 2 3 
l TIME IN HOURS 


Fig. 1. Mean + SEM blood glucose’ values in milligrams per 
deciliter for “normal” women tested'with an oral glucose tol- 
erance test before and after 3 months of using an oral con-’ 
traceptive containing 0.035 mg of ethinyl estradiol and 0.4 mg, 


of norethindrone à = 24). 
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Fig. 2. Mean + SEM plasma insulin values in microunits per 


- milliliter for “normal” women tesied with an oral glucose tol- 
„erance test before and. after 3 months of using an oral con- 


traceptive containing 0.035 mg of ethinyl estradiol and ue 44mg 


of norethindrone (N = 24). 


(12.5%) who.had WPS points which changed their glu- ` 
“cose curve classification to 


“borderline abriormal”- 
(WPS: 0.5, 1.0, and 1.0). i 

Insulin. The statistical studies of the plasma insulin 
values are given in Table II, and the. mean values are 


' plotted in Fig. 2. No significant changes were noticed 
during the 3 months of treatment. 


Abnormal women. ; 
Glucose. The statistical studies of the blood glucose 
values for the two tests in this subgroup of women are 
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Table V. Plasma insulin values in “borderline abnormal” women before and after 3 months of treatment with 











Mean 21.2 91.3 114.2 129.6 
SEM 6.5 22.7 24.2 34.0 
t 1.065 0.525 0.773 0.684 
P NS* NS NS NS 





*NS indicates not significant. 


given in Table III. The single significant change was a 
fall in the 2-hour glucose value during treatment. The 
WPS for the control and 3-month tests are listed in 
Table IV. It should be noticed that for four of the five 
women (80%) the 3-month test reverted to “normal” 
during treatment, whereas for one the test remained 
“borderline abnormal” at 3 months. 

Insulin. The statistical studies of the plasma insulin 
values are given in Table V. There were no significant 
alterations during therapy. 


Comment 


The metabolic alterations which have accompanied 
the use of oral contraceptives have been a serious con- 
cern to many because of their potential to accelerate or 
initiate disease processes.’~? In order to avoid these 
problems, three types of research programs have been 
developed: identification of women at greatest risk; de- 
velopment of new contraceptive steroids which might 
be free of these adverse effects; and reduction of the 
dose of the classic contraceptive ‘steroids to a level at 
which pregnancy is still prevented but at which adverse 
effects are minimal or eliminated. The latter approach 
has resulted in the production of a large group of oral 
contraceptives with less than 50 micrograms of estro- 
gen which have been termed the “sub-50” or “low- 
estrogen” OC. Although clinical studies have demon- 
strated their effectiveness in preventing pregnancy,’ 
little data on their toxicity have been reported. 

Few studies have been published on the eftects of the 
low-estrogen OC on carbohydrate metabolism. Wynn 
and associates® studied 34 women before and after 3 
months of use of a product with 30 micrograms of 
ethinyl estradiol, and noticed no change in glucose, al- 
though the levels of insulin became elevated.? A similar 
finding was made by Hausmann and colleagues.’ 
Briggs and Briggs'! evaluated 33 women who took a 
preparation which contained 30 micrograms of ethinyl 
estradiol for more than six cycles, and found no altera- 
tion in the fasting levels of blood glucose or plasma 


low-estrogen oral contraceptive containing 0.035 mg of ethinyl estradiol and 0.4 mg of norethindrone (n = 5) 


Control test (tu:nits/ml) ` 
[ae [ase [re [ae [ae 







Three-month test ( peunits/ml) 


156.3 314 110.8 91.3 161.6 96.9 
82.4 OTA 29.4 17.1 22.7 54.9 
0.599 
NS 


insulin. All of these studies made use of the progesto- 
gen norgestrel. 

Preliminary studies from this laboratory in another 
group of women who used 0.035 mg of ethinyl es- 
tradiol and 0.4 mg of norethindrone demonstrated a 
decrease in the 1-hour glucose value after 6 months, 
whereas the levels of plasma insulin were unchanged.'” 

The present studies extend and expand the earlier 
data on the effects of the low-estrogen type of oral 
contraceptives on carbohydrate metabolism. In this 
study, 29 women were treated for 3 months with a drug 
which contained 0.035 mg of ethinyl estradiol and 0.4 
mg of norethindrone. Prospective studies were per- 
formed by means of a standard 3-hour oral glucose 
tolerance test with measurements of the levels of both 
blood glucose and plasma insulin. The results showed 
that women with “normal” carbohydrate tolerance had 
no deterioration in the values of blood glucose or 


` plasma insulin, and, indeed, the fasting blocd glucose 


value significantly decreased with therapy. The five 
“borderline abnormal” control curves generally im- 
proved with treatment. These results are different 
from those in women treated with oral contraceptives 
that contained 50 micrograms or more of estrogen, in 
which the values for both blood glucose and plasma 
insulin tended to increase during treatment.' 

Even though these studies are only shart term and 
on small numbers of women, they are encouraging, for 
they suggest that at least some of the important adverse 
metabolic secondary effects may be reduced or elimi- 
nated with some of the new OC preparations. This may 
have an effect on the clinical morbidities, such as vascu- 
lar atherogenesis. Longer follow-up studies with larger 
groups of women are now needed with this and other 
low-estrogen OC preparations in order to confirm or 
refute these findings. 


We wish to thank Mrs. M. Roundtree for her help in 
these studies, and Ms. E. Wells for her assistance in 
preparing the manuscript. 


Volume 138 
Number 2 


REFERENCES 


. Spellacy, W. N.: Carbohydrate metabolism in male infer- 
tility and female fertility-control patients, Fertil. Steril. 
27:1132, 1976. 

. Mann, J. I., Vessey, M. P., Thorogood, M., and Doll, R.: 
Myocardial infarction in young women, with special ref- 
erence to oral contraceptive practice, Br. Med. J. 2:241, 
1975. 

. Nelson, N.: Photometric adaptation of Somogyi method 
for determination of glucose, J. Biol. Chem. 153:375, 
1944. 

. Somogyi, M: Determination of blood sugar, J. Biol. 
Chern. 160:69, 1945. 

. Goetz, F. C., Greenberg, B. Z., Ells, J., and Meinert, C: A 
simple immunoassay for insulin: Application to human 
and dog plasma, J. Clin. Endocrinol. Metab. 23:1237, 
1963. 

. Herbert, V., Lau, K., Gottlieb, C. W., and Bleicher, S. J.: 

Coated charcoal immunoassay of insulin, J. Clin. En- 
docrinol. Metab. 25:1375, 1965. 

. Wilkerson, H. C. L.: Diagnosis: Oral g.ucose rolera 
tests, in Danowski, T. S., editor: Diabetes Mellitus: Diag- 


10. 


11. 


12. 


. Wynn, V., Adams, P., Oakley, 


Carbohydrate metabolism with contraceptive use 155 


nosis and Treatment, New York, 1964, American Diabe- 


-tes Association, Inc., pp. 31-34. i 
. Sartoretto, J. N., Ortega-Recio, J. C., Moraes, R., and 


Filho, F. N.: Clinical studies with a low dose estrogen- 
progestogen combination, Contraception 15:563, 1977. 
N., and Seed, M.: Meta- 
bolic investigations in women taking 30 yg ethinyl es- 
tradiol plus 150 zg p-norgestrel, Excerpta Medica Inter- 
national Congress Series 344:47, 1974. 

Hausmann, L., Goebel, K. M., Klahn, D., and Kaffarnik, 
H.: Insulin-und proinsulin-sekretion bei anwendung ant: 
Konseptioneller steroide, Klin. Wochenschr. 53:853, 
1975. 

Briggs, M. H., and Briggs, M.: Clinical and biochemical 
investigations of an ultra low-dose combination type oral 
contraceptive, Curr. Med. Res. Opin. 3:618, 1976. 
Spellacy, W. N., Newton, R. E., Buhi, W. C., and Birk, 
S. A.: The effects of a “low-estrogen” oral contraceptive 
on carbohydrate metabolism during six months of treat- 
ment: A preliminary report of blood glucose and plasma 
insulin values, Fertil. Steril. 28:885, 1¢77. 


` 


The effect of copper on spermatozoal motility and 
viability evaluated objectively with the aid of the 
multiple-exposure photography method 


AMNON MAKLER, M.D. 
OREN ZINDER, Pu.D. 
Haifa, Israel 


The antispermatozoal effect of the copper intrauterine contraceptive device (IUD). was investigated 
in an attempt to explain one aspect of its contraceptive mechanism. For this purpose, 42 specimens 
of normal semen were incubated in vitro with the metallic portion of two types of copper IUDs for 24 
hours. Periodic determinations of sperm velocity and percentage of motility and viability were 
performed objectively with the aid of the nultiple-exposure photography (MEP) method. No 
significant effect concerning these parameters was found when specimens were incubated 
continuously with either type of these IUDs at 23° C. On the contrary, sperm velocity and 
percentage of motility dropped markedly, and the number of dead spermatozoa increased 
reciprocally when specimens were incubated with those IUDs at 37° C for 4 hours. However, moiility 
was almost unaffected in specimens that were incubated at 37° C with amounts of copper that exist 
usually within uterine cavities bearing this sort of IUD. The conclusion was that a copper IUD does 
not seem to exert its contraceptive effect by inhibiting spermatozoal activity. (AM. J. OBSTET. GYNECOL. 


138:156, 1980.) 


THE EXACT MODE of action of the inert intrauterine 
contraceptive device (LUD) is still not fully understood, 
nor is that of the copper IUD. The higher efficiency of 
the latter, claimed by some authors,' may be attributed 
to various mechanisms: interaction between this metal 
and some vital enzymes, such as carbonic enhydrase, 
within the endometrium,” augmentation of the leuko- 
cyte exudation effect by the endometrium,’ impaired 
thymidine incorporation,’ estradiol binding, or glyco- 
gen metabolism of the endometrium induced by the 
copper,® and, finally a direct deleterious effect on 
spermatozoal motility and viability.® The effect of cop- 
per ions on sperm motility was investigated long before 
the use of this metal with IUDs.” Similar studies in 
which spermatozoa were incubated with metallic cop- 
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per® ® were undertaken shortly after this device was 
introduced. The results of these investigations showed 
adverse effects that varied from one study to another 
and ranged from mild to very dramatic. The difference 
between these results depended on technical variations, 
whether ions or metallic copper was used, whether un- 
washed or washed spermatozoa were incorporated into 
the study, and whether experiments were performec at 
room temperature or at 37° C, However, in most of 
these in vitro studies, the concentrations of copper 
were much above the actual in vivo levels within uterine 
cavities containing copper IUDs. It was shown by 
Larsson and Hamberger" that the concentration of this 
metal within uterine cavities bearing copper IUDs for 
months and years did not exceed 500. 4g/100 ml. Ac- 
cording to Hagenfeldt,'' the concentration of copper 
within the endometrial tissue under some circumstances 
did not exceed 170 ug/100 ml, and that in cervical 
mucus not more than 220 ug/ 100 ml, On the contrary, it 
was shown by Jecht and Bernstein? that the concentra- 
tion of copper in seminal fluid incubated in vitro with 
this device for about 4 hours ranged between 3,000 and 
4,000 42/100 ml. Biologically, it would be more relevant 
if the effect of a copper [UD on spermatozoal motility 
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Fig. 1. Relative change in percentage of motility with time in 
specimens incubated at 23° C or 37° C with two types of cop- 
per IUDs, in comparison to the controls. Each point repre- 
sents a mean value from eight to 10 specimens. 


was investigated in vitro under conditions similar to 
those within a uterine cavity bearing that kind of IUD. 
In addition, in most of the previous studies, the asses= 
ment of sperm motility was based on subjective estima- 
tion, without any information on sperm velocity. 

This common method is known to be very inaccurate 
and is of a very limited value for research studies. Wita 
the multiple-exposure photography (MEP) method 
which we recently developed,” sperm motility and ve- 
locity can be analyzed objectively and accurately. Ths 
method was used in the present study to investigate the 
in vitro effect of metallic copper on sperm mobility and 
velocity, both at room temperature and at 37° C, and 
with steadily increasing amounts of copper as well as 
with low constant concentrations similar to those within 
the uterine cavity. The effect of this metal on sperm 
viability was investigated by:combining the MEP ard 
supravital staining methods. Thus, it became possible 
to conclude whether copper IUDs exerted their con- 
traceptive effect directly on the sperm. 
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Fig. 2. Relative change in sperm velocity with time in speci- 
mens incubated at 23° C or 37° C with two types of copper 
IUDs, in comparison to the controls. Each point represents a 
mean value from eight to 10 specimens. 


Material and methods 


Specimens of semen from 42 fertile donors were col- 
lected into glass vials by masturbation after 3 or 4 days 
of abstinence. Aliquots of normal saline solution, not 
more than 3 ml, were added, when necessary, to bring 
all specimens into a final volume of 6 ml. After being 
thoroughly mixed, each specimen was divided into two 
portions of 3 ml each and transferred into two narrow 
glass test tubes. The experimental test tube contained 
the metallic part, including the plastic core of multiload 
contraceptive copper [UD of either 250 or 375 type.* 
The control test tube contained the plastic core only. 
All pieces were completely embedded within the semi- 
nal fluid. The following experiments, each one on a 
separate subgroup of specimens, were performed 
within | to 2 hours after ejaculation. 

Experiment No. 1. Specimens that were incubated 
with either kind of copper devices, as well as their con- 


*Kindly supplied by Multilan SA, Fribourg, Switzerland. 
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Table I. Rates of sperm velocity and percentage of motility in eight specimens at various times after incubation 
with Cu-250 at 23° C as compared to controls 









Time of incubation with Cu-250 at 23° C 









27 29 26 
Vi o 6 30 5 30.1 38.0 25.9 
2 31 % 42 37 37 32 30 
Vv 33.0 30.9 27.3 26.6 23.1 
3 46 % 45 43 42 38 37 
Vv 31.0 31.1 25.8 26.2 21.7 
4 63 % 66 62 63 58 57 
Vv 31.2 40.3 31.2 45.0 40.4 
5 51 % 46 49 52 39 40 
V 27.9 25.8 22.9 22.0 21.8 
6 37 % 55 52 46 38 35 
Vv 35.9 42.0 36.0 40.4 38.6 
7 87 % 35 33 36 25 25 
Vv 31.5 32.4 31.1 37.7 26.3 
8 80 % 45 55 51 43 38 
: V 26.2 32.6 31.5 32.6 24.6 
Av + SEM} 62 % 47 + 3.8 46 + 3.7 44+ 4.0 38 + 3.6 36 + 3.6 
v 32.8 + 2.2 34.3 +20 295+14 336+ 2.8 27.8 + 2.6 
P values % s NS§ <0.05 
Vv <0.01 <0.01 
Cu concentration ` 30 510 + 107 1,625 + 215 
(ug/100 ml) - 
Av + SD| 
*Percent of motile spermatozoa. [SD = Standard deviation. 
tAverage velocity in microns per second. §NS = Not significant. 


SEM = Standard error of mean. 


Table IT. Rates of sperm velocity and percentage of motility in eight specimens at various times after incubation 
with Cu-375 at 23° C as compared to controls 










Time of incubation with Cu-375 at 23°C 












Measure- 
ment 


À Sperm count 
(millions /ml) 







l 42 % 24 p 
vV 5 7 e 7 a0 A 4 25.3 
2 76 % 68 52 53 48 48 
v 25.2 27 25.0 28.1 26.7 
3 91 % 69 68 66 60 51 
v 35.7 39.7 34.9 37.5 29.4 
4 113 % 43 43 39 33 36 
V 33.4 38.8 35.6 37.6 29 
5 41 % 38 34 22 27 24 
v 29.2 31.6 28.4 32.1 27.6 
*6 36 % 41 36 38 30 30 
V 30.6 32.0 30.2 31.8 29.6 
7 57 % . 56 51 46 42 37 
v 31.8 34.1 30.6 35.8 25.8 
8 32 % 39 34 35 28 30 
vV 33.2 36.8 32.7 35.9. 31.1, 
Av + SEM 61 % 49+ 5.1 44444 42 +45 37 + 4.3 35 + 3.6 
v 30.4 + 1.9 29.7 + 1.8  33.0+20 332=15 33.0 + 1.5 S 
Av P values % NS NS 
y <0.001 <0.01 
Cu concentration 30 1,035 + 81 1,622 + 150 . 
(ug/100 ml) 


Av + SD 








Volume 138 
Number 2 


240 min 


31.9 + 2.8 


31.4 + 14 


240 min 


<0.01 
2,759 + 265 


25 + 3.0 
22.6 + 1.2 
<0.01 
<0.001 
2,135 + 158 


11 + 3.8 
17.0 +-2.8 


21.0 
13 + 4.4 
16.5 +.1.2 


14,220 + 758 
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Fig. 3. Photomicrographs of two samples of the same speci- 


men taken with the MEP method after being incubated at 37° 
C for 4 hours. 4, Experimental sample, incubated with copper 
IUD. B, Control sample, incubated with the plastic core only. 
Note the lesser abundance of motile spermatozoa seen as six- 


- ringed chains in the experimental sample. The higher per- 


centage of nonmotile spermatozoa, appearing as accentuated 
images, is evident. ° 


trols, were kept at room temperature. Sperm motility 
and concentrations of copper were determined period- 
ically for the following 24 hours. 

Experiment No. 2. Specimens incubated with either 
kind of copper devices, as well as their controls, were 
kept at 37° C. Sperm motility and concentrations of 
copper were determined as before. ; 

Experiment No. 3. To investigate the effect of cop- 
per at levels of concentration that are similar to those 


existing in the uterine cavity containing this kind of 


device, specimens were incubated at 37° C with Cu-375 
IUDs for 5 or 10 minutes. Then the devices were re- 
moved and the specimens were incubated for the re- 
mainder of the 24 hours only with the amount of cop- 
per that had been released up to that moment. Sperm 
motility and concentration of copper were.assessed as 
before. These time durations of 5 and 10 minutes were 


i 
` 


160 Makler and Zinder September 15, 1980 
Am. J. Obstet. Gynecol. 


Table III. Rates of sperm velocity and percentage of motility in eight specimens at various times after incubation 
with Cu-250 at 37° C as compared to controls x 








Time of incubation with Cu-250 at 37° C 







30 min 120 min 













Measure- 
ment 


Sperm count 
(millions/ml} 


1 52 % 2 
Vv 4 6 oe s5 24.1 
2 76 % 68 63 48 66 44 
Vv 35.1 37.2 31.1 33.1 26.7 
3 34 % 72 69 56 55 41 
Vv 28.7 23.2 ~ 25.6 32.3 19.8 
4 126 % 56 51 43 47 30 
Vv 29.3 35.1 28.1 34.7 22.6 
5 28 % 51 49 41 45 28 
Vv 31.6 ; 34.1 29.0 33.6 34.7 
6 47 % 40 37 30 38 22 
y 30.8 30.9 27.3 32.7 18.7 
7 61 % 38 38 31 32 23 
v 27.9 28.7 22.6 27.1 15.6 
8 42 % 48 $ 44 34 40 21 
i yv 33.1 33.0 30.2 34.6 24.2 
Av + SEM 58 % 52 + 5.0 49 + 4.2 40 + 3.2 47+ 4.0 30 + 3.1 
Vv 31.1 1.3 32.5% L1 279+10 32.9+0.9 21.9+ 1,3 
Av P values % <0.001 <G6.001 
y : <0.001 <0.001 
Cu concentration : 30 ' 2,123 + 607 3,289 + 230 
(ug/100 ml) í 
Av t SD 


Table IV. Rates of sperm velocity and percentage of motility in eight specimens at various times after 
incubation with Cu-375 at 37° C as compared to controls 





Time of incubation with Cu-375 at 37° C 

















Mea- Control 
surement and IUD 


Sperm count 
(millions/ml) 








1 72 % 44 48 $ 7 
Vv 34.5 33.7 l a 350 13.6 
2 46 % 49 50 , 36 42 7 e 
v 27.5 32.5 ıı 27.6 38.4 11.5 
3 93 % 55 -57 i 51 8 27 
` Vv 35.3 414 > 36.8 36.1 33.1 
4 38 % 80 85 7 73 83 - 65 
v 36.4 37.1 36.6 39.7 94.2 
5 ' 65 % 24 71 69 66 45 
v 41.4 . 36.7 31.0 38.8 19.6 
6 53 % 46 50 35 39 14 
; NE 23.3 29.6 17.3 31.7 14.5 
7 109 % ` 41 38 34 29 17 
v 29.3 31.6 29.3 32.6 19.2 
8 31 % 39 32 30 27 ' 45 
v 28.7 29.8 28.7 31.4 22.1 
Av + SEM 64 % 54 + 6.9 54+ 6.1 44 + 6.3 47 + 7.0 25 + 7.2 
. Vv 32.1 + 2.0 34.1 + 2.2 29.1 + 2.2 35+ 12 21.0 + 3.0 
Av P values % i <0.01 <0.01 
Vv -<0.01 <6.01 . 
Cu concentration 1,443 + 210 3,296 + 429 f 
{ag/ 100 ml) Av + SD É ; 


Av + SD 
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19 % MOTILEL_] 
35 NML 
: 240 min pean BE 
Control 54 
36 10 0 0° 
31.6 15.7 0 0 
58 14 0 0 
34.2 12.3 0 0 52 
50 18 0 0 
29.2 10.5 0 0 
34 ll 0 0 
pE 28.7 14.3 0 0 36 
41 14 0 0 
30.7 13.2 0 0 
31 18 0 0 3 
29.8 19.8 0 0 
93, 15 0 0 CONTROL Cu IUD 
27.2 10.0 0 0 ` : 
31 13 0 0 
32.6 11.2 0 0 AFTER 4 HOURS AT 37°C 
38 + 4 14+ 1.0 0 0 
30.5 + 0.8 13.4+ 11 0 0 Fig. 4. Ratio of motile, nonmotile-live (NML}, and dead sper- 
<0.001 . matozoa as determined by the combined MEP and supravital 
<0.001 staining methods in eight specimens incubated with copper 
' 4,986 + 903 28,740 + 2,115 IUDs at 37° C for 4 hours, as compared to the controls. 


selected according to our preliminary findings on the 
amount of copper released from these IUDs, which 
slightly exceeded that found within uterine cavities by 
Larsson and Hamberger’® and Hagenfeldt.” 

Determination of concentration of copper. In all of 
these experiments, copper was assayed by atomic ab- 
sorption spectrometry, with the use of the Varian 
Mode 1200. 

Assessment of motility. Motility was assessed by the 
Control MEP method, as previously described.’* 1 Each of two 
or three drops from a well-mixed specimen was placed 





20 1 0 0 
35.1 10.9 0 0 in a special 10 u chamber,* and four to six fields that 
P 

a l : A i contained 200 to 400 spermatozoa were photographed 
l 23 18 0 0 at predetermined locations. In each instance the film 
26.6 19.5 0 0 was exposed for 1 second, during which time the sam- 
ee 3 a ə : ? ple was illuminated by six light pulses. Images of pho- 
65 7 0 0 tographed spermatozoa were projected onto sheets of 
29.4 13.8 0 0 paper, and from these the percentage of motile sper- 
os 4 i 7 0 matozoa and their velocity were calculated as de- 

96 10 0 0 scribed. ° 
29.6 13.2 0 0 In those cases in which motility was significantly af- 
A 6 j io 9 o y fected by the presence of copper, sperm viability was 
40 + 6.7 11 + 5.3 0 0 also analyzed, by a combination of supravital staining 
30.2 + 1.4 12.5 + 2.5 0 0 and the MEP method,.as described previously.’ Each 
Sai sample was mixed with 1% eosin-Y for 2 minutes and 
4,029 + 765 22,356 + 1,988 photographed as described, with the use of a green 
- ; i *Manufactured by EL-OP, the Israel Electrooptic Industry, 


x 1aŘŘŘĖĖ—— mm Rehovoth, Israel. 
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Table V. Rates of sperm velocity and percentage of motility in 10 specimens incubated with copper icns 








released from the IUD during the first 5 or 10 minutes befcre being removed from the test tube 





Time of incubation with Cu-375 for 5 or 10 min at 37° C 








0 








30 min ` i20 min 













Sperm count Mea- Control 

























Specimen No.. (millionsiml) | surement and IUD Contrel Control 5 min 
l ` 47 % 38 49 47 58 42 49 
v 29.6 34.6 31.5 28.8 31.4 27.5 
2 52 % 40 43 43 36 38 44 
v 34.0 34.9 31.2 32.9 30.6 30.4 
3 29 % 36 22 24 24 29 17 
Vv 26.9 25,7 21.8 26.4 31.3 26.6 
4 56 % 42 15 15 22 17 15 
vV 23.1 23:7 23.4 18.7 20.2 19.1 
5 93 % 65 49 41 36 31 31 
Vv 38.7 38.4 34.1 31.5 29.2 29.2 
6 ` 67 % 43 32 32 31 32 30 
Vv 28.9 26.6 28.6 26.4 25.9 17.5 
7 ' 56 % 51 44 36 47 40 33 
v 22.7 24.C 20.8 21.4 23.3 20.9 
8 83 % 42 27 23 19 li 6 
Vv 28.4 18.€ 20.5 25.6 16.5 15.3 
9 72 % 28 2i 19 24 14 24 
Vv 28.9 34.€ 24.4 24.2 28.5 31.7 
10 139 % 45 36 26 28 13 4 
Vv 30.3 30.C 26.2 25.5 16.2 18.6 
Av + SEM 69 % 43 + 4.1 34429 31 + 3.4 33 + 3.9 27 + 3.8 25 + 4.7 
Vv 28.9 + 1.8 29.1 +2 26 +15 21414 253419 23.74 1.9 
Av P values -A : <0.05 NS . NS 
V <0.05 NS NS 
Cu concentration 577 + 112 926 + 247 577 + 112 
(ug/100 ml) 
Av + SD 








filter and color slides. From projected images, the ratio 
between dead spermatozoa (red stained), nonmotile- 
live spermatozoa (unstained, appearing green), and 
motile spermatozoa (chains) was simultaneously de- 
termined. ; 

Results from all experiments were evaluated statisti- 
cally, and significance was determined by means of the 
paired t test. 


Results 


Tables I through V demonstrate the change in 
sperm velocity and percentage of motility with time 
in all 42 experimental and control specimens, sub- 
gr ouped according to the described experiments. The 
corresponding amounts of copper released into the 
fluid contained within the test tube are shown as well. 
Figs. 1 and 2 reveal graphically the mean relative 
change of these parameters with time in experimental 
and control specimens. It can be seen that sperm veloc- 
ity and percentage of motility in specimens incubated 
at room temperature with either type of IUD showed a 
pattern of change with time almost like that in control 
samples and similar to that in normal specimens, as 


described previously.’ However, the patterns of ex- 
perimental specimens differed significantly from those 
of the controls when incubated at 37° C, and sperm 
vzlocity and percentage of motility dropped markedly 
with the continuous presence of copper within the 
s>ecimens in the test tubes. This drop was basically the 
same whether the specimens were incubated with 
Cu-250 or Cu-375 devices, as were the amounts of cop- 
per released from both kinds of IUDs. These amounts 
cf copper were higher than those released by both 
kinds of IUDs at 23° C at identical times. 

When incubated at 37° C with low and constant 
amounts of copper, released during the first 5 or 10 
minutes of incubation, the changes in sperm motility 
and velocity with time did not differ significantly from 
taose in control specimens. These amounts, 500 or 900 

pg/100 ml, respectively, were much below those re- 
leased during continuous presence of an IUD, which 
reached 14,000 ug/100 ml at 23° C and 24,000 ug/100 
ml at 37° C. No motile spermatozoa could be found 
after 24 hours in any of the specimens kept at 37° C 
whether incubated or not with copper IUDs. 

Fig. 3 shows photomicrographs of one of the speci- 
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240 min 





36 33 28 33 
28.0 28.6 22,2 20.3 
34 44 37 25 
20.3 23.8 23.7 17.5 
28 18 8 19 
28.8 33 25.5 13.7 
20 16 12 14 
19.1 226 20.0 15.8 
33 36 25 23 
29.2 24.7 22.7 23.2 
25 23 23 20 
17.5 16.8 19.6 -163 
36 43 29 33 
20.9 | 244 20.1 20.4 
8 14 6 8 
15.3 17.0 22.3 13.1 
17 19 9 18 
31.7 36.5 30.0 25.7 
9 © 8 0 2 
18.6 22.2 0 ` 10.0 
25 + 3.4 25 + 4 18 + 3.9 20.+ 3.1 
229419 25.0220 2.6425 176+ 16 
NS <0.001 <0,05 
NS > NS <0.01 
926 + 247 577+ 112 926 + 247 


mens after 4 hours of ‘incubation at 37° C, taken with 
the MPE method. Motile spermatozoa, seen as six- 
ringed chains, are less abundant and the lengths of 
their chains, representing their velocity, are shorter in 
the experimental sample (A) than in the control sample 
(B). On the contrary, the relative number of nonmotile 
spermatozoa, seen as accentuated images, is higher in 
the experimental specimen. 

The histograms in Fig. 4 are based on the pales 
obtained from the combined supravital staining and 
the MEP methods, and show the ratio between matile, 
nonmotile-live, and dead spermatozoa ‘in specimens in- 
cubated at 37° C for 4 hours with both kinds of copper 
IUDs, as compared to the controls. The decrease in 
motile spermatozoa and increase in dead spermatozoa 
under the influence of copper was found to be sig- 
nificant, whereas the percentages of nonmotile-live 
spermatozoa are roughly the same in both groups. 


Comment 


The results of this study clearly demonstrated how 
the effect of copper on sperm motility varied according 
to the conditions under which the experiments took 
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place, and was dependent on the temperature and con- 
centration of copper at which spermatozoa were incu- 
bated. High concentrations of copper markedly de- 
creased sperm velocity and percentage of motility only 
at 37° C. However, at concentrations that were close to 
those within uterine cavities containing copper 1UDs, 
no significant effect on sperm motility, even at body 
temperature, could be found. The harmful effect of 
copper which, in our study, was related to its concen- 
tration and temperature of incubation is in accord with 
findings reported by others and can explain the results 
of a mild effect at room temperature in contrast to a 


' striking effect at body temperature. Whether this effect 


was augmented through the higher amounts or copper 
released at body temperature, or was due to aggrava- 
tion of copper toxicity at this temperature, needs more 


investigation. However, it seems reasonable to assume 


that high temperature per se contributes its effect in 
some biologic way other than by just increasing the 
release of copper: at room temperature, motility was 
not much affected and, surprisingly, motile sper- 
matozoa existed after 24 hours of incubation within 
some deeply blue-colored specimens with a copper 


. concentration as high as 14,000 ug/100 ml. On the con- 


trary, a marked drop in sperm motility occurred with 
lower concentrations of copper when incubated at 37° 
C. The absence of motile spermatozoa in both experi- 
mental and control specimens after 24 hours of incu- 
bation at 37° C was the result of an enormous growth of 
a bacterial population that was disclosed by direct mi- 


croscopic observation of all these specimens, 


_ The toxic effect of copper in specimens incubated 
continuously with increasing amounts of these ions at 
37° C was clearly illustrated in the results obtained 
from the combined MEP and supravital staining tech- 
niques. The relative increase in dead spermatozoa that 
accompanied the decrease in motile spermatozoa 
points to the toxic-spermicidal effect of copper, in ad- 
dition to its motility-inhibitory effect. This toxic effect 
of copper which has already been described by others 


„was attributed to its sulfhydry]-binding properties.’ It is 


well known that sulfhydryl is an essential component of 
some vital enzymes. This assumption was supported by 
the findings that this deleterious effect was partially 
neutralized by the addition of chelating agents.'® 

It seems to us that the most important findings of this 


~ study are provided by the results of Experiment No. 3, 


in which sperm motility was determined from speci- 
mens incubated at a temperature and a concentration 


` of copper that are similar to those within uterine 


cavities containing these devices. It is obvious that the 
in vivo concentration of copper within the uterine cav- 
ity never reaches levels as high as those found when 
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these IUDs were placed into specimens in vitro. Cop- 
per cannot accumulate in the uterine cavity in the same 
way that it does in ordinary test tubes. Equilibrium be- 
tween the level of copper within the uterine cavity and 
the levels in the body fluids is reached very quickly 
because of rapid absorption and distribution, and re- 
mains constant for months.’® '' Our findings that, 
under these circumstances, sperm motility and survival 
did not differ much from motility and survival in con- 
trol specimens cannot support the theory that the cop- 
per IUD exerts its antifertility effect by inhibiting 
spermatozoal activity. Other investigators found that 
the motility of washed spermatozoa was markedly in- 
hibited by similarly low concentrations of copper ions, 
presumably because the protective mechanism pro- 
vided by the protein of the seminal fluid was lacking.® ° 
However, this may not be the case in vivo, since pro- 
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teins of the uterine fluid are supposed to possess this 
protective property in the same manner as does semi- 
nal fluid. In the study of Jecht and Bernstein,® speci- 
mens were placed in Millipore chambers and kept for 
several hours within uterine cavities containing copper 
IUDs. The study showed that sperm motility was al- 
most unaffected, which supports our findings in vitro. 
However, Jecht and Bernstein assumed that copper 
ions did not diffuse well enough into these chambers, 
but performed no assay. Even if copper did diffuse 
freely into these chambers, the concentration of it 
within the uterine cavity would not be high enough to 
inhibit sperm motility. 


We wish to thank Dr. William A. A. VanOs, of the 
Department of Obstetrics and Gynecology, St. Elisa- 
beth’s of Groote Gasthius, Haarlem, Holland, for his 
encouragement in the carrying out of this study. 
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specific vaginitis. Final classification of 
the less-than-effective indications requires 
further investigation. 


*Precaution 
If irritation, redness or swelling develops, 
discontinue use. The rare individual with history 
* of iodine sensitization should not use this 
product, pending further investigation. 
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NORTHWEST 


Permanente 
rcruysicians GROUP PRACTICE OPPORTUNITIES 
& SURGEONS Pacific Northwest 


Rapid membership growth has created an immediate opening in the 
Department of Obstetrics/ Gynecology of Northwest Permanente, P.C. in 
Portland, Oregon. We are seeking obstetrician/ gynecologists to join an 
active service with over 3,900 annual deliveries, a high risk intensive care 
| nursery and complete fetal monitoring equipment. 


Nortwhest Permanente, P.C. is a professional medical corporation which 
orovides health care services to the 235,000 members of the Kaiser Foun- 
dation Health Plan of Oregon. Through its association with Kaiser Founda- 
tion Health Plan, a federally qualified HMO, Northwest Permanente, PIC; 
operates nine outpatient clinics and two full service hospitals. 


The medical practice is varied and professionally stimulating offering the 
physician a pure practice free of business and administrative concerns. A 
comprehensive salary and benefits package including a sabbatical pro- 
gram, malpractice coverage, three weeks vacation and one week educa- 
tional leave to start, life, medical/dental and disability insurance along 
|| with two excellent retirement programs is provided. The physician is eligi- 
ble for ownership participation after two years. 


Portland, Oregon, on the Columbia and Willamette Rivers, is a city with a 
moderate climate located in a stable, prosperous economic region of the 
beautiful Northwest. Outdoor recreational facilities are superb and include 
excellent skiing, backpacking. fishing and boating opportunities. The En- 
vironmental Protection Agency, in a recent study, selected Portland as the 
"most livable city’’ in the United States. 


Please send two (2) copies of a curriculum vitae with your initial response 
to Marvin P. Goldberg, M.D. President, Northwest Permanente, PC, 
1500 S.W. 1st Avenue, 11th Floor, Portland, Oregon, 97201. 


NORTHWEST PERMANENTE, P.C. — 
PHYSICIANS & SURGEONS 


An Equal Opportunity Employer 


OB / GYN 


Prepaid medical group practice, 
established 1976. 
Two suburban care centers, each 
with 3 or 
4 BC/ BE OBC'S. 

New comprehensive facilities. 
Well-staffed for clinical 
support, including Nurse 
Practitioners and hospital 
residents. Attractive salary 
structure and liberal fringes. 
Starting salary based ` 
on experience. 
Recruitment and relocation 
expenses covered. 
Unusually livable city. 
Send CV or call: 
Michael R. Soper, M.D. 
Medical Director 
6801 E. 117th Street 
Kansas City, Missouri 64134. 
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Plasma volume expansion in the treatment of 


pre-eclampsia 


NARINDER N. SEHGAL, M.D. 
JOHN R. HITT, M.D. 
Charleston, West Virginia 


The effects of plasma volume expansion with hyperosme ar solutions with the use of dextran 40 and 
plasmanate were studied in a controlled manner in 32 pr miparous pre-eclamptic patients. The 
patients who were being studied received either dextran 40 (Rheomacrodex) or plasmanate in 
addition to the routine treatment with sedatives, bed rest and magnesium sulfate when indicated. 
The patients were randomly assigned by blind draw to control (13), dextran (10), and plasmanate 
(nine) groups. The renal status of all patients was evalucted prior to volume expansion therapy. 
Patients were monitored for blood pressure, proteinuria, Dutput of urine, hematocrit, and creatinine 
clearance. There was significant imprevernent in hemocencentration and output of urine, anc a 
trend toward a lowering of the mean arterial blood pressure in patients who were receiving 
plasmanate or dextran for volume expansion. (AM. J. OESTET. GYNECOL. 138:165, 1980.) 


PREGNANCY-INDUCED hypertension (pre-eclampsia) 
is an important cause of perinatal and material mortality 
and morbidity, Although the etiology of pre-eclampsia 
is still obscure, several pathophysiologic aspects of it are 
known. These include: arteriolar vasospasm that leads 
to hypertension, increased vascular reactivity, retention 
of sodium, decreased glomerular filtration rate, de- 
creased blood volume, increased irritability of the cen- 
tral nervous system, and a negative nitrogen balance.! 

That the blood volume in pre-eclamptic patients is 
decreased as compared to that in normal pregnant pa- 
tients of comparable period of pregnancy is now gen- 
erally accepted.* 3 Recently, some investigators* * have 
shown encouraging results with blood volume expan- 
sion therapy in these patients. Blood volume expansion 
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therapy appears to reverse the disease process, at least 
temporarily, in a significant number of patients. How- 
ever, controversy exists in regard to the beneficial ef- 
fects and the wisdom of using such therapy.® 

A prospective, tandomized, controlled study was 
initiated at the Charleston Area Medical Center to 
study the effects of plasma volume expansion in pre- - 
eclaniptic patients. For volume expansion, plasmanate 
and low-molecular-weight dextran (Rheomacredex*) 
were used. Control patients received 5% dextrose solu- 
tion in distilled water. ; 


Material and methods ° 


Primiparous patients who were admitted to the 
Charleston Area Medical Center (CAMO), Memorial 
Division, with the diagnosis of pre-eclampsia, were in- 
vited to participate in the study, and an informed con- 
sent was obtained from each patient who agreed. Pa- 
tients were randomly assigned by blind draw to the 
control, dextran, or plasmanate group. Patients with ` 


*Supplied by Pharmacia Laboratories, Piscataway, New Jer- 
sey. 
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Table I. Number of patients requiring magnesium 
sulfate therapy, being delivered of infants by 
cesarean section, and developing complications 

in the three study groups 









Dextran 
íN = 10) 


Control Plasmanate 
(N = 13) (N = 9) 


Magnesium sulfate 
Cesaredn section - 
Preterm delivery 
Abruptio placentae 
Perinatal deaths. 


Oe oo fh or 
m — RO OS wT 
= = A OOD 





cardiac disease, renal or pulmonary insufficiency, and 
severe pre-eclampsia, who required antihypertensive 
therapy and prompt termination of pregnancy, were 
not included in the study. 

Diagnosis of pre-eclampsia was made by means of 
standard criteria of hypertension with proteinuria or 
generalized edema, or both, induced by pregnancy 
after the twentieth week of gestation. Hypertension 
was defined as a rise in the mean arterial blood pres- 
sure (MABP) of 20 mm Hg or more or a MABP of 105 
mm Hg or greater.’ MABP was calculated by 


systolic + diastolic 
— 


MABP probably best expresses the impact of any 
blood pressure on the circulatory hemodynamics. Blood 
pressure was measured with a mercury sphygmoma- 
nometer. 

For the first 24 hours, the patients were treated with 
bed rest, sedatives, and magnesium sulfate, as indicated. 
The following laboratory tests were done on admission: 
complete blood count, urinalysis, serum creatinine, 
blood urea nitrogen, urinary protein, creatinine clear- 
ance, prothrombin time, partial thromboplastin time, 


and platelet count. These tests, were repeated after — 


completion of therapy or, in control patients, after 48 
hours. ; f 

After the first 24 hours of evaluation, the control 
patients received 5% dextrose in distilled water intra- 
venously: 1,000 m) over 8 hours on the first day, and 
500 ml over 4 hours on the second day. The dextran 
group of patients received 1,000 ml of dextran 40 
(Rheomacrodex) over 8 hours during the first day, 
then 500 ml over 4 hours during the second day. The 
plasmanate group received 500 ml of plasmanate over 
8 hours during the first day, and 250 ml over 4 hours 
during the second day. Intravenous fluids were admin- 
istered with a constant-infusion: pump. AÈ patients 
were limited to 40 ml per kilogram per day cf intrave- 
nous and oral fluids. Diuretics were not used. 

Patients were monitored by frequent recordings of 
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_ blood pressure, output of urine, and proteinuria, be- 


fore, during, and after volume expansion therapy. Pro- 


- teinuria was checked with Multistix® and analyses of 


24-hour urinary protein. These variables were checked 


` by the nurses. Although the nurses were aware of the 
’ nature of fluid being infused, there was no suggestion 
_ or evidence that this knowledge affected the accuracy 


of their measurements. Hematocrit and intake and 
output were checked daily. The “after” readings were 
recorded on the second day of infusion. 

Magnesium sulfate, when indicated, was infused in- 
travenously in the following dose schedule: a loading 
dose of 4 gm in 100 ml of 5% dextrose solution given 


-over 20 to 30 minutes, followed by 1 gm in 100 ml per 


hour. The duration of therapy was individualized . 
according to the severity of pre-eclampsia. After com- 
pletion of volume expansion therapy, further man- 


agement of the patient depended on the severity of 


pre-eclampsia and the duration of pregnancy. 


Results i 


Included in the study were 36 primiparous patients 

who ranged in age from 15 te 33 years and had preg- 
nancy durations of 28 to 40 weeks. However, three 
patients were delivered of infants and one withdrew 
from the study before therapy was completed. This 
report presents the findings on. 32 patients: 13 in the 
control group, 10 in the dextran group, and nine in the 
plasmanate group. 
. The numbers of patients who required magnesium 
sulfate therapy, who were delivered of infants by cesar- 
ean section, and who developed complications in the 
three study groups are shown in Table I. Indications 
for cesarean delivery included severe pre-eclampsia, 
premature twins, and breech presentation. There was 
one fetal death due to abruptio placentae in the plas- 
manate group. The fetal gestational age was 32 weeks, 
and the weight was 1,503 grams. There was one 
neonatal death due to prematurity in the dextran 
group. The neonate weighed 936 grams and was at 28 
weeks’ gestation. About 20% abruptio placentae was 
discovered at delivery in two other patients: one each in 
the control and the dextran groups. In both instances, 
the babies had good Apgar scores. 

The effect of infusion of dextran at the rate of 2 ml 
per minute was similar to that of infusion of plasma- 
nate at the rate of 1 ml per minute for the same period, 
on the variables studied (Table II). Table III shows the 
change from before to after volume expansion therapy 
in the control and the combined plasmanate and dex- 


*Ames Company, Division of Miles Laboratories, Inc., Elk- 


hart; Indiana. 
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Variable 
MABP (mm Hg) . 107.0 2.3 101.3 
Urinary protein* 0.7 0.4 0.7 
Urine output (ml) 1,892 218.8 2,352 
Hematocrit (%) 35.9 1.0 34.4 
Creatinine clearance 79.2 11.5 104.7 
(ml/min) 





2 110.0 2.2 102.9 2.7 
0.3 1.4 0.3 Ll 0.3 
142 1,736 205 2,502 263 
1.35 37.9 1.0 35.6 0.9 
14.5 62.5 11.1 75,2 15.9 





SEM = Standard error of mean. 


*Urinary protein scale: trace, 0.5; 1+ = 1; 2+ = 2; 3+ = 3, 


Table ITI. Change from before to after volume expansion therapy in. the control and the combined 


plasmanate and dextran groups 








Control (N = 13) 


Dextran-plasmanate (N = 19) 








Variable 


MABP (mm Hg) 107.22 2.70 107.12 
Urinary protein* 1.00 0.28 1.31 
Urine output (ml) 1,870 257 1,564 172 
Hematocrit (%) 34.27 2.95 34.76 


Creatinine clearance 80.70 12.34 87.50 12.68 


(ml/min) 


SEM = Standard error of mean, 
*Urine protein scale: trace, 0.5; 1+ = 1; 2+ = 2; 3+ = 3. 
TNS = Not significant. 


tran groups. The data for all five variables were ana- 
lyzed via a two-factor analysis of variance (factors— 
treatment groups and time) with repeated measure- 
ments on the same subject, before and after treatment. 
A specific contrast, namely, the average change in con- 
trol versus the average change in the combined treat- 
ment groups, was tested for significance with an F 
statistic (two-sided); the p values for this are shown in 
the table. There was a trend toward lowering of the 
MABP after volume expansion therapy in the plasma- 
nate-dextran group; but this was significant only at the 
10% level. Improvement in output: of urine and in 
hemoconcentration in the plasmanate-dextran group 
was significant at p < 0.01. The change in urinary pro- 
tein and creatinine clearance was not significant. No 
deleterious effects of volume expansion therapy were 
noted in the patients studied. 


Comment 


Normal pregnancy is characterized by a celicate bal- 
ance between the adrenal glands, placenta, and kid- 
neys. For reasons unknown at present, this homeostasis 
is disturbed in pre-eclamptic patients. One of the early 






p Value 


108.62 1.64 102.18 1.94 p<0.10 
1.11 0.29 0.95 0.22 NSt 
1,810 147 2,431 151 p< 0.01 
37.00 -0.79 35.06 0.81 p<0.01 
70.42 8.04 89.21 11.14 NS 


pathophysiologic changes in pre-eclampsia is a reduced 
expansion of blood volume. There is disagreement as 
to whether this reduced blood volume is the cause or 
result of the associated hypertension in pre-eclampsia. 
Goodlin® and Gloeren and associates thought that this 
reduced blood volume was analogous to chronic shock. 
However, instead of tachycardia and hypotension, the 
pulse rate is normal and there is hypertension due to 
generalized vasoconstriction. Generalized vasoconstric- 
tion also affects the function of other vital organs, such 
as the kidneys, placenta, and liver. Hypertension in pre- 
eclampsia appears to be a protective mechanism for 
the fetus. Attempts to lower the blood pressure in these 
patients with antihypertensive drugs are likely to have 
deleterious effects on the fetus and the mother, unless 
the blood volume is expanded concomitantly. 

Blood volume expansion with plasma expanders, 
such as low-molecular-weight dextran and salt-poor al- 
bumin, has been shown to have salutary effects on the 
pathophysiologic changes of pre-eclampsia.* > 8 Re- 
duced blood volume and high hematocrit are consid- 
ered to be unfavorable signs in pre-eclampsia. Perinatal 
survival has been reported to improve when a high 
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hematocrit in pre-eclamptic patients was reversed with 
volume expansion therapy.” 8 Goodlin and associates’ 
believe that such therapy can reverse the disease pro- 
cess in about 10% of the cases of severe pre-eclampsia; 
in others, improvement lasts for a variable period of 
time. Our controlled study shows significant improve- 
mentin hemoconcentration and output of urine, and a 
trend toward lowering of the MABP in patients in 
whom plasmanate or dextran was used to expand the 
blood volume. 

Benedetti and associates, using a flow-directed pul- 
monary artery catheter, studied cardiopulmonary he- 
modynamics in 10 patients with severe pre-eclampsia 
during labor, delivery, and the early puerperium, and 


found that the cardiac output was elevated but that the _ 


‘pulmonary artery pressure was not significantly altered 
in pre-eclamptic compared to normal patients. Also, 


central venous pressure and pulmonary artery wedge | 


pressure did not correlate in three of the nine patients 
studied. They suggest that a pulmonary artery catheter 
be used when fluids are infused into severe pre- 
eclamptic patients. 

It is important to select very carefully the patients 
who are to be given volume expansion therapy. Pa- 
tients with heart disease or pulmonary or renal in- 
sufficiency either should not be given such therapy, or 
should be given it under intensive surveillance, since 
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acute cardiac failure may be precipitated. All patients 
who are receiving volume expansion therapy require 
careful surveillance in regard to pulse and respiratory 
rate, blood pressure, output of urine, and chest auscul- 
tation for signs of heart failure. 

The increased incidence of abruptio placentae in 
pre-eclamptic patients is well known. In our series of 32 
patients, there was one fetal death associated with 
complete abruptio placentae; and in two patients, signs 
of partial abruptio placentae were discovered on de- 
livery of the placenta. In both cases, the newborns had 
good Apgar scores and did well in the nursery. . 

In selected cases of pre-eclampsia, volume expansion 
therapy can be.an important adjunct to the standard 
therapy of bed rest, sedatives, magnesium sulfate, and, 
if necessary, antihypertensive drugs. In preterm pa- 
tients who respond favorably to this therapy, delivery 
may be delayed in order to allow the fetus to mature 
more fully. In term patients, volume expansion ther- 
apy before the induction of labor or cesarean section 
for obstetric reasons can stabilize blood pressure and 
increase blood volume. Both of these factors may be 
beneficial to the mother and the fetus during labor and 
delivery. 


We wish to acknowledge the assistance of Dr. John 
M. Krall in the statistical analysis of the data. 
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Genetic amniocentesis in twin gestations 
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Among 1,613 women studied with routire ultrasonograpyy prior to genetic amniocentesis at 
Northwestern University Medical School, 25 of 26 multiple gestations were detected. Sampling of 
fluid from both amniotic sacs was requested by 20 woman with twin gestations in which both 
fetuses were ultrasonographically determined to be viab'e and of normal size. Fluid was obtained 
successfully from both amniotic sacs in 19 of 20 cases. The conclusions are that (1) twin gestations 
can be reliably detected by the use of routine ultrasonography, (2) both amniotic sacs can usually 
be sampled, and (3) the complication rate appears to be minimal to the patient and the fetuses, 
although the sample size is still small. (AM. J. OBSTET. GYNECOL. 138:169, 1980.) 


ANTENATAL diagnosis of genetic disorders is an ac- 
cepted part of modern obstetric and gynecologic prac- 
tice. One major problem has been the difficulty of 
dealing with multiple gestations. Some investigators 
consider the reliability of detecting twin gestations at 16 
to 20 weeks to be low, and further doubt the ability to 
sample amniotic fluid from both amniotic sacs even if 
twins are detected. Moreover, the possibility of in- 
creased fetal and maternal risks has been raised. As a 
reflection of such misgivings, many geneticists em- 
phasize that, in the case of twins, diagnostic infor- 
mation may be obtained on only one fetus.’ On the 
assumption that it is possible to sample cnly a single 
amniotic sac in twin gestations, elegant formulas have 
even been developed to calculate the probability of 
concordance if the single sampled fluid indicates either 
a normal or an abnormal! fetus.? In this article, we pre- 
sent our own experience with amniocenteses in twin 
gestations which indicates that successful sampling of 
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both amniotic sacs can be accomplished in almost all 
cases with minimal] risks to the patient and the fetuses. 


Material and methods 


At Northwestern University Medical School, an- 
tenatal genetic studies are usually performed at either 
of two autonomous genetics units, one located at Chil- 
dren’s Memorial Hospital (CMH) (Department of 
Pediatrics) and the other located at Prentice Women’s 
Hospital and Maternity Center (PWHMC) (Department 
of Obstetrics and Gynecology). Each genetics program 
has separate counseling clinics and sepazate laborato- 
ries. However, amniocenteses for both laboratories are 
performed almost exclusively by three of us (S. E., 
A. B. G., J. L. S. The diagnostic program at CMH, 
directed by H. L. N., was begun in 1968. To date, 1,366 
pregnancies have required amniocentesis for genetic 
studies. Routine grey-scale ultrasonography (A. S.) was 
introduced in January, 1975; and since then, 1,080 pa- 
tients have undergone ultrasonographic examination 
before amniocentesis. Since October, 1979, both grey- 
scale and real-time ultrasonographic monitoring has 
been used routinely; thus, the last 153 candidates for 
amniocentesis were studied by both types of ultrasound. 
Patients who are studied in this program undergo rou- 
tine ultrasonography at CMH, after which they go by 
bus or car to PWHMC for amniocentesis. In singleton 
pregnancies, the amniocentesis is performed without 
repeating the ultrasonographic studies. In multiple ges- 
tations, amniocentesis is performed after further vi- 
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Fig. 1. Technique for amniocentesis in twin gestations, per- 
formed immediately after ultrasonographic examination. A, 
Fluid aspirated from the first amniotic sac. B, Indigo carmine 
injected into the first amniotic sac. C, Second zap in the ultra- 
sonographically determined location of the second fetus. 
Clear fluid confirms that the second amniotic sac was success- 
fully aspirated. 


sualization in the ultrasonography laboratory at 
PWHMC (R. E. S.). 

A slightly different sequence is followed by the genet- 
ics program at PWHMC, where complete prenatal di- 
agnostic services (J. L. S. and S. E.) were first offered in 
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February, 1977. To date, 533 patients have undergone 
amniocentesis in this newer program. Routine ultra- 
sonographic monitoring with the use of both grey-scale 
and real-time ultrasonography has been employed since 
its inception, and all amniocenteses (singletons and 


. multiple gestations) have been performed in the 


PWHMC ultrasonography Pee immediately after 
scanning. 


Technique for amniocentesis 


All amniocenteses in patients with twin gestations are 
thus performed immediately after scanning in the ul- 
trasonography laboratory at PWHMC. We routinely 
perform the procedure no earlier than 17 weeks’ ges- 
tation, one week later than is routine for singleton ges- 
tations. Gestational age is estimated on the basis of the 
last menstrual period, biparietal diameters of the 
fetuses, and uterine size. Separate amniotic sacs are 
distinguished by injecting a dye (1 to 3 cc of 0.8% in- 
digo carmine diluted with sterile H,O to give a final 
concentration of 0.08%) into the sac from which the 
first sample of fluid (20 cc) is aspirated (Fig. 1). Despite 
similar colors, indigo carmine has been used rather 
than methylene blue because the latter has been asso- 
ciated with hemolytic anemia of the neonate, at least 
when injected into the amniotic sac in the third trimes- 
ter.’ After ambulation of the patient for 5 minutes, a 
second amniocentesis is performed in the ultrasono- 
graphically determined location of the other fetus. As- 
piration of bluish-colored fluid indicates that the first 
amniotic sac has been reentered. (If twins are mono- 
amniotic, this method would not be applicable; how- 
ever, Monoamniotic twinning is a rare phenomenon.) 


Results 


Detection of twins. Among 786 women who under- 
went amniocentesis prior to the routine use of ultra- 
sonography at CMH, there were two sets of twins 
(Table I). Neither was detected at the time of am- 
niocentesis -(16 weeks’ gestation). In both instances, 
amniotic fluid was inevitably aspirated from only one 
amniotic sac. Among the 1,080 women who underwent 
routine ultrasonography, there were 16 (1.4%) with 
multiple gestations. Only once was a twin gestation not 
detected, and in this case real-time ultrasonography 
was not employed. Amniotic fluid was thus aspirated 
from only one amniotic sac; the products of the preg- 
nancy were two phenotypically normal 24-week fe- 
tuses, In the other 15 cases, multiple gestations were 
detected by ultrasound. Having this information, three 
patients elected not to undergo amniocentesis, includ- 
ing the only patient with triplets. The two women with 
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MULTIPLE GESTATIONS 
DETECTED B/ ULTRASONOGRAPHY (N=25) 


Z 


NORMAL BY Amae (24) ABNORMAL BY ULTRASOUND ca 
: ` 
AMNIOCENTESIS AMNICCENTESIS 
ATTEMPTED DECLINED 
FOR BOTH i EY 
SACS PATIENT 
fo (20) a (43b 
SUCCESSFUL ( UNSUCCESSFUL (1) 


Fig..2. Genetic amniocentesis in multiple gestaticns. a, Ultrasonographic studies showed one amni- 
otic sac with oligohydramnios and a severely growth-retarded fetus; the other amniotic sac contained 
a normal volume of fluid and a normal fetus. Only the latter amniotic sac was tapped. b, Includes one 
patient with triplets. c, Patient subsequently was delivered of infants concordant for craniocarpotar- 
sal dysplasia. 


Table I. Detection of multiple gestations prior to genetic amniocentesis 





Cases studizd prior to routine ultrasonography Routinely monitored with ultrasonography 


No. No. of No. No. No. of 
of cases multiple gestatwns detected of cases. multiple gestations 


Children’s Memorial Hospital 786 2 0 1,080 -  16* , 15 













Prentice Women’s Hospital and 0 0 Qn" 8 533 10 10 
Maternity Center 
Totals 786 2 0 1,613 26 25 


*Includes one triplet gestation. 


twins were subsequently delivered of normal infants, chromosomal analysis of cultured amniotic fluid fibro- 
but the woman who is carrying triplets has still not been blasts revealed a 47,XX,+21 complement. The couple 
delivered. The other 12 women elected to undergo had the pregnancy terminated in another city, where a 
amniocentesis. 47,XX,+21 complement was confirmed in the larger 
Among 533 women who underwent amniocentesis in fetus; the growth-retarded fetus showed no obvious 
the prenatal diagnosis program at PWHMC, there malformations, but cytogenetic studies were not per- 
were 10 (1.9%) with twin gestations. All 10.cases were formed. The other eight women with twins requested 
detected with ultrasound (Table I). One patient elected amniocentesis on both sacs (see below). 
not to undergo amniocentesis, and later was delivered Success of amniocentesis in twin gestations. From 
of two normal infants. In another case, ultrasono- the two genetics programs, 20 sets of twins were thus 
graphic studies at 19 weeks showed that one fetus was ascertained in which both fetuses were viable and nor- 
severely growth retarded (crown-rump length, 6.8 cm) mal in size, and in which the mother requested sam- 
with cligohydramnios, whereas the other fetus was of pling from both amniotic sacs {Fig. 2). Using the tech- 
normal size (biparietal diameter, 4.8 cm) and the vol- nique described previously, we successfully obtained 
ume of aynniotic fluid was normal. The couple elected fluid from both amniotic sacs in 19 of 20 sets. In a 
to have only a single tap directed toward the apparently single case, we were unable to enter the second ainni- 
normal sac. Subsequently, the amniotic fluid alpha- otic sac despite two insertions of the needle, and the 
fetoprotein* was determined to be 1.79 mg percént patient did not wish any further attempts. Studies on 
(borderline elevated for 20 weeks’ gestation), and the single fluid revealed a 46,XX complement and a 
Aipha eoproe n aed Wan eoraed ay On Abe normal level of alpha fetoprotein, However, this pa- 


Milunsky, Eunice Kennedy Shriver Genter, Waltham, Mas- tient was subsequently delivered at term of one 
sachusetts. stillborn infant and one liveborn infant. Both infants 
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had craniocarpotarsal dysplasia /(Freéman-Sheldoii 
syndrome; whistling face syndrome), an autosomal 
dominant disorder characterized by microstomia and 
flat midface, talipes equinovarus, and ulnar deviation 
of the fingers.‘ Our failure to obtain fluid may or may 
not have been related to the coexisting fetal abnor- 
malities. ; 

In each of the other 19 sets of twins, we successfully 
obtained Huid from each amniotic sac (Fi ig. 2). Usually, 
only two or three insertions of the needle were re- 
quired per patient. All 19 sets of twins were cytogeneti- 
cally normal. The twins were both 46,XY in nine sets, 
both 46,XX in five sets, and discordant for séx (one 
46,XX; one 46,XY) in five sets. In the latter, no prob- 
lems with cell admixture between discordant co-twins 
was observed, that is, no 46,XX cells were. present in 
cultures of a male fetus whose co-twin was female, and 
vice versa. The level of alpha- fetoprotein was normal in 
all cases, albeit with differing values between co-twins. 
All éxcept one of the 14 sets of twins wko have been 
delivered were normal. In this exceptional set, one twin 
was normal but the other was stillborn at 40 weeks’ 
gestation with no apparent explanation. One set was 
delivered prematurely at. 28 weeks’ gestation, but, 
other than this, no unusual events were associated with 
delivery. 


Comment 

Our expérience indicates a favorable outlook in re- 
gard to (1) ability to detect twin gestations by routine 
ultrasonography, and (2) ability to. obtain information 
in regard to both fetuses through multiple amniocen- 
teses. Our data contrast with the pessimistic views ap- 
parently held by some authors who urge extreme cau- 
tion and counsel an increased likelihood of failure to 
sample amniotic fluid from both amniotic sacs.! Much 
of our siccess in detecting multiple gestations is at- 
tributable to recent improvements in ultrasound tech- 
nology, coupled with increasing investigators’ experi- 
ence. For example, in the 1972-1975 National Institute 
of Child Health and Human ‘Developmerit collabora- 
tive study,® twins were detected by ultrasonography 
only one of. four times, In our series, rotitine use of 
ultrasonography enabled detection of multiple gesta- 
tions in 25 of 26 (96%) cases. Furthermore, if two viable 
fetuses and two intact amniotic sacs containing appro- 
priate volumes of fluid are present, each amniotic sac 
of a twin gestation can be sampled in most cases. In our 
series, we were successful in 19 of 20 cases in which we 
attempted to study both fetuses. Both cytogenetic stud- 
ies and determinations of the level of alpha-fetoprotein 
have proved to be accurate in all cases. Although our 
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sample size is small, the complication rate appears to be 
minimal to both the patient and the fetuses. 

Our series is among the largest reported thus far for 
mid-trimester amniocenteses in twin gestations, and it 
confirms the. general success reported by others. 
Among 1,200 patients studied by Henry and Robin- 
son,’ 13 sets of twins were present. Ten of the 13 were 
detected by ultrasonography. In six of seven patients 
who elected to undergo amniocentesis, both amniotic 
sacs were sampled. Thirty-six multiple gestations were 
encountered by Golbus and associates.’ Prior to the 
routine use of ultrasonography, 18 twin gestations and 
two triplet gestations were not diagnosed by the time of 
amniocentesis, with fluid inevitably obtained from only 
one amniotic sac; in six additional women, twins w re 
diagnosed by ultrasonography performed for other 
reasons. After the introduction of real-time .ultra- 
sonography, 10 of 10 twin gestations were detected. 
Among the total of 15 patients with twin gestations who 
underwent amniocentesis, both amniotic sacs were suc- 
cessfully tapped in 13 cases. All except one set of twins 
had normal chromosomal complements; in this set, one 
of the two fetuses was 47,XX, +21. 

The positive experience of our group and several 
other groups in sampling both amniotic sacs in twin 
gestations is important because multiple gestation in- 
creases with advancing maternal age. The overall 
twinning frequency is about one in 90 pregnancies. 
The incidence i increases with maternal age up to a peak 
of one in 65 between ages 35 and 39; thereafter, the rate 
fälls. This effect of maternal age is the result of an 
increased rate of dizygotic twinning, there being very 
little variation in the monozygotic rates.® Since the most 
frequent indication for antenatal genetic studies is ad- 
vanced maternal age, it follows that twins will be encoun- 
tered more frequently in such studies, Of additional 
concern are data which indicate that among dizygotic 
twins there is approximately a sixfold increased risk that 
one or the other twin will be chromosomally abnormal.® 
In our series, 1.2% of pregnancies were twin gestations, 
but there was only one chromosomal abnormality asso- 
ciated with these twins. i 

If both amniotic sacs are investigated, it is inevitable 
that in certain cases One will be faced with the dilemma 
of having one normal fetus and one abnormal] fetus. In 
fact, discordance would be expected more often than 
concordance. If only one of the twins is abnormal; the 
couple must be counseled in regard to the potential life 
2xpectancy and prognosis for the abnormal fetus; 
however, the final decision of whether to terminate the 
pregnancy should be made by the couple. At present, 
zouples should not, in our opinion, be realistically 
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offered the option of aborting the abnormal but not 
the normal fetus. Using real-time ultrasonographic 
guidance, Aberg and associates’ successfully per- 
formed a transabdominal cardiac puncture of a fetus 
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with Hurler’s syndrome and avoided abortion of the 
unaffected co-twin; however, the safety and accuracy 
of such techniques remain unproved. 
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Discussion 


DR. ALLAN G. CHARLES, Chicago, Illinois. Dr. Elias’ 
paper poses interesting moral, technical, and socioeco- 
nomic problems. The incidence of twins in the United 
States is accepted as approximately one in 90 pregnan- 
cies. However, there are‘ differences in the various 
races, with multiple pregnancies occurring most fre- 
quently in blacks and least frequently in Orientals. 
Twinning increases with maternal age, usually because 
of multiple ovulations, resulting, therefore, in dizygas- 
ity. Monozygosity, although difficult to determine, has 
been reported to vary from as low as 10% in Nigeria to 
as high as 64% in the Philippines. In the United States, 
monozygosity occurs in approximately 34% of white 
and 29% of black twin pregnancies. In a review of 333 
twin pregnancies, Farooqui and associates‘ reported 
only two congenital anomalies in 666 infants, an inci- 
dence of 0.3%. Petterson and associates,? in Sweden, 
reported only 3% congenital anomalies in 1,636 infants 
of 818 twin pregnancies. Since these large series seem 
to indicate no significant increase in the incidence of 
congenital anomalies, and since chromosomal abnor- 
malities represent only a small portion cf all congenital 
anomalies, I would like more information about the 
incidence of chromosomal abnormalities in twin preg- 
nancies. 

Farooqui and associates also observec the disturbing 
fact that 50% of all twin pregnancies were undiagnosed 
before delivery, and that only 25% of twin pregnancies 
were discovered before 32 weeks. In an era of increas- 
ing use of ultrasonics for diagnostic purposes in 
obstetrics, the early diagnosis of twin pregnancies 
should be made much more frequently. Furthermore, 
since all amniocenteses should be preceded by ulira- 
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sonography, all twin pregnancies should be detected 
before an amniocentesis is attempted. | was surprised 
to notice that, in the program at Children’s Memorial 

Hospital, after ultrasonography had been performed 
there, the patients were sent by bus or car to Prentice 
Women’s Hospital for amniocentesis. Our observation 
has been that the position of the uterus varies with 
different degrees of filling of the bladder, hence chang- 
ing the puncture site for i amniocentesis. In our group, 
amniocentesis is done with the use of real-time ultra- 
sonography to identify the position of the fetus and sac 
at the time the procedure is performed. I wonder why 
amniocentesis is done as late as 17 weeks by Dr. Elias’ 
group. At Michael Reese Hospital, there has been no 
difficulty in culturing cells after 15 weeks’ gestation. 

Since a significant number of twins may be discor- 
dant, and, therefore, genetically or developmentally 
different, differential amniocentesis can be important 
for both diagnosis and therapy of discordant twins with 
differing conditions in utero. 

. In 1968, using amniography, Bowes and Droegemuel- 
ler? described different degrees of Rh sensitization in a 
twin pregnancy. Indeed; they attempted, albeit unsuc- 
cessfully, twin intrauterine transfusions at different 
times. In 1975, Bang and associates,’ using a special 
needle puncture ultrasonic transducer, tapped sepa- 
rate sacs for prenatal karyotyping. In 1977, Picker and 
associates® used ultrasonic guidance to perform differ- 
ential amniocenteses' to assess pulmonary maturity in 
four sets of twins and in a set of triplets. 

In view of the foregoing brief review and Dr. Elias’ 
paper, we know that differential amniocenteses are 
technically feasible and can be used to gain reliable 
information about each twin. However, consider the 
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awful choice faced by the physician and pzrents should 
one twin be found to have a chromosomal abnormality. 
Do you destroy the normal fetus with the abnormal 
fetus, or preserve the abnormal fetus with the normal 
fetus? This paper demonstrates the technical feasibility 
of the double amniocentesis procedure, but barely 
touches on thie difficult bioethical and human issues 
involved. I will not comment on. Aberg and associates’ 
vain attempt at selective abortion via hysterotomy. 
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A simplified intrapartum numerical scoring system 


The prediction of high risk in labor 
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An analysis of 1,994 consecutive parturient women showed that 472 (23%) could be assigned to a 
high-risk category on the basis of an intrapartum score of =3. Perinatal mortality, neonatal 
morbidity, and the rate for operative intervention were all s gnificantly greater for the high-risk group 
(p < 0.0001). Of the total population, 11% were designated to be at high risk by combining 
intrapartum and antepartum scores, and 71% of this croup had an abnormal intrapartum outcome 
(p < 0.0001). For this study, 63% of the patients with an aonormal outcome for labor were admitted 
to the labor floor for 6 hours or longer, and this is an indirect measurement of the potential that 
exists for optional management. The ‘imitations of intraparum scoring systems are discussed, 
particularly with respect to their design, the prediction of p-eventable deaths, and the category of 
hospital for which they might prove most useful. (AM. J. OBSTET. GYNECOL. 138:175, 1980.) 


SEVERAL STUDIES have demonstrated that nu- 
merical systems of risk scoring in pregnancy can be 
used to predict the liklihood of perinatal death.'~? 
Some authors have restricted the use of such systems to 
the antepartum period, whereas others have included 
an intrapartum risk score and shown that this, in com 
junction with an antepartum component, increases th 
predictive accuracy of the scoring system." * 4 The ui- 


„timate practical application of these numerical scoring 


systems would be their implementation on a regional 
basis to screen and identify those pregnancies that have 
a significantly greater statistical risk of perinatal death; 
in this manner these high-risk pregnancies could re- 
ceive further investigation and appropriate manage- 
ment at specific centers if the risk to the fetus is 
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confirmed." The use of scoring systers for this pur- 
pose in community and regional hospitals requires the 
use of reasonably objective clinical findings that are 
sufficiently prospective in nature to allow changes in 
the management of the patient or transfer of the 
mother; in the interests of time and compliance, the list 
of factors to be scored should not be exhaustive or 
excessively complex. 

It has already been shown that such modification and 
simplification of an existing antepartum scoring system 
can still fulfill the original function without an appre- 
ciable loss of accuracy.* However, it has not been dem- 
onstrated that similar adaptation of intrapartum sys- 
tems can be successful. Also, it has been argued that the 
use of intrapartum factors as a screening device to 
identify the fetus at risk does not allow sufficient time 
to institute corrective or preventive measures to alter 
outcome. Furthermore, the possibility of predicting 
events other than mortality and marbidity—such as 
operative intervention-has not been reported. For 
these reasons, a prospective evaluation of a simplified 
intrapartum system of risk scoring was carried out in 
one of the tertiary centers in Winnipeg, and the in- 
trapartum factors were selected to complement the an- . 
tepartum scoring system already in use in the province 
of Manitoba. ° 
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Table I. Intrapartum factors 


Labor Score 
Labor =20 hours 2 
Slow latent phase progress——<3 cm dilatation with 1 


contractions for 10 hours 
Slow active phase progress-——“no progress” or <1.5 2 
cm dilatation in 2 hours 
Meconium in first stage—dark, fresh, or heavy 4 
Meconium in first stage—light, old staining l 


Associated conditions 


Gestation <34 weeks 3 
Premature rupture of membranes =24 hrs 2 
Syntocinon induction or augmentation of labor 2 
Miscellaneous 
Height: <5 feet 2 inches (155 centimeters) l 
Weight: <100 pounds (45 kilograms) 1 
2200 pounds (90 kilograms) , 
Smoking (current): =20 to 25 cigarettes per day l 
Ethnic: North American Indian 1 








The purpose of this study was to test the accuracy of 
a simplified intrapartum scoring system to predict the 
outcome of labor defined by three measurements: 
perinatal mortality, perinatal morbidity, and maternal 
morbidity defined by the occurrence of primary cesar- 
ean sections or midforceps Kielland rotations. The sec- 
ondary objective was twofold: to evaluate the potential 
use of this intrapartum system in conjunction with the 
simplified antepartum scoring form already used in 
this region since 1977, and to assess the interval of time 
that might be available for alternate management once 
the patient was discovered to be at risk. 


Material and methods 


The study population consisted of 1,999 consecutive 
parturient women who were admitted to the labor unit 
of St. Boniface General Hospital over a 9-month peri- 
od. This hospital, one of two tertiary centers in Win- 
nipeg, has a 34% high-risk component identified by 
antepartum risk scoring of 2,760 deliveries Sor 1978, 
and is a University teaching hospital. All patients who 
were in labor, or in whom induction or delivery was 
planned, were admitted prospectively to the study. 
Two experienced nurses who were familiar with the 
collection of data and the interpretation of perinatal 
events completed the intrapartum scoring form; and 
because the results obtained for each patient were not 
released to the attending physician, the management of 
the patient was not influenced by the risk score. 

The twelve factors incorporated in the form repre- 
sent information that might be obtained, or events that 
might occur, sufficiently early in the first stage of labor 
to allow a choice of intervention (Table I). Because the 
antepartum scoring system used on a regional basis al- 
ready contained items with respect to multiple preg- 
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nancy, malpresentation, cr breech, these factors were 
not repeated in this intrapartum system. Each in- 
zrapartum factor was assigned a numerical value based 
4ipon, and approximately proportional to, the in- 
‘rapartum scoring system reported by Hobel and asso- 
ciates.? Whereas events in the second stage, such as 
shoulder dystocia, forceps delivery, general anesthesia, 
and emergency situations, such as a prolapsed cord, 
will all affect fetal outcome and have been included in 
other intrapartum scoring systems, these events pre- 
clude alternative choices of management or maternal 
transfer from a smaller hospital and were omitted 
from this form. Similarly, conditions associated with 
significant antepartum hemorrhage were deliberately 
excluded from the design of this scoring system on the 
kasis that maternal transfer is hazardous in these 
emergency situations because of the geographic dis- 
tances that exist between hospitals in our region. 

Abnormalities incompatible with life were considered 
to be an extraneous cause of mortality unrelated to 
intrapartum events, and at the conclusion of the study, 
but prior to analysis, an independent retrospective re- 
v.ew of the neonatal deaths was carried out by the 
nzonatologist to exclude those cases in which congeni- 
tal abnormalities were the predominant or major cause 
cc death. For the purposes of the study, perinatal deaths 
were defined as intrapartum stillbirths or neonatal 
deaths, with birth weights of 500 grams or greater; 
antepartum stillbirths that occurred prior to admission 
ta the labor floor were excluded. Morbidity was defined 
fer surviving newborns by an Apgar score of 6 or less, 
at 1 or 5 minutes, or admission to the intensive-care 
nursery. Neonatal deaths were excluded from these 
figures for morbidity. Maternal morbidity was defined by 
the occurrence of primary cesarean sections or mid- 
cavity Kielland forceps.rotations. 

The information from this study was coded for com- 
puter analysis, and the total numerical score for each 
patient was determined by adding the assigned values 
that were present for each factor. An arbitrary division 
be:ween a low-risk and a high-risk score was chosen on 
the basis of statistically significant differences for each 
of the three outcomes of labor that were selected for 
the study. This value was then accepted as the criterion 
for placing patients in a low-risk or high-risk group 
during labor and for subsequent comparisofis. From 
the previous study by Coopland and associates,* an an- 
tepartum risk score of =3 had already been shown to 
incicate a high-risk pregnancy. Statistical tests of sig- 
ni=cance included the chi-square and Student's t test; 
dissriminant analysis was performed retrospectively 
once the results of the study were known. 
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Table II. Prediction of mortality and neonatal and maternal morbidity with intrapartum score of 23 












Intrapartum score Total deliveries 





Perinatal mortalityt 









Neonatal* morbidityt 






Maternal morbidityt 





Rate (%) Rate (%) 





0-2 1,522 2 1.3/1,000 218 14.3 192 12.6 
23 472 14 29.6/1,000 144 30.5 184 38.9 
*Excludes neonatal deaths. 
tp = <0.0001. 
Results Table WI. Distribution of deaths by birth weight 


One thousand nine hundred and ninety-nine pa- 
tients were delivered of 2,004 babies, with 25 deaths, 
for a perinatal mortality rate of 12.4/1,000. There were 
no intrapartum stillbirths. Operative intervention, in 
the form of primary cesarean sections (13.8%) and 
midforceps rotations (5%), occurred in 18.8% of the 
series and was considered to be representative of in- 
trapartum maternal morbidity. Eight percent of the 
neonates weighed less than 2,500 grams, and one third 
of these were less than 34 weeks’ gestation. The cesar- 
ean section rate for the group of infants who weighed 
<2,500 grams was 14%, and 30% of these low-birth- 
weight babies who were delivered by cesarean section 
had an Apgar score of less than 7 at 5 minutes. There 
were five neonatal deaths due to congenital abnor- 
malities incompatible with life, and the mothers who 
were delivered of these babies were excluded from the 
study for the reasons already described. The analysis 
was then based upon the remaining 1,994 patients and 
their risk scores. 

Table II summarizes these results for perinatal mor- 
tality, morbidity, and maternal] operative intervention, 
with a numerical score of 3 selected as the division be- 
tween a low-risk and high-risk intrapartum outcome. 
Because each mother was scored only once, mortality 
associated with multiple births was registered as a sin- 
gle death in order to avoid bias in favor of the risk 
scoring system. These deaths included twins and one 
set of triplets, and all were associated with risk scores 
greater than 3. Hence, of the 20 deaths that remained 
after the exclusion of congenital abnormalities, only 16 


are shown in Table II. Had each death been counted . 
` individually, it would have increased the perinatal mor- 


tality rate for the group scoring =3. Of the 1,994 de- 
liveries, 472 were high-risk, representing 23% of the 
total, and these deliveries were responsible for 14 of 
the 16 perinatal deaths. The predictive value of this 
score for each measurement of outcome for the 472 
patients who scored 28 is indicated by perinatal mor- 
tality rate of 29.6/1,000, a morbidity rate of 30.5% 
(double that of the low-risk group), and a rate for op- 


<1,500 grams \ ` 1,500 to 2,500 grams >2,500 grams 


9 + (4*) 5 2 





* Deaths associated with multiple pregnancies. 


erative intervention of 38.9% (increased threefold 
compared to that for the low-risk group). These pre- 
dictive values derive their significance by comparison 
with the corresponding predictions for the patients as- 
signed to the low-risk category. There were 342 events, 
consisting of mortality, neonatal morbidity, and mater- 
nal morbidity, that occurred in the 472 high-risk pa- 
tients, for a predictive value of 72%; conversely, in the 
low-risk category, a normal outcome was correctly 
predicted for 73% of events. The incorrect prediction 
of outcome; particularly neonatal and maternal mor- 
bidity, for 27% of the low-risk cases may reflect the 
design of the scoring system which excluded specific 
intrapartum events. 

The distribution of deaths by birth weight is shown 
in Table III. All neonates with a birth weight of less 
than 2,500 grams who died had intrapartum scores of 
23; there were only two deaths among infants who 
weighed more than 2,500 grams, and both occurred in 
the low-risk category. This distribution by weight cate- 
gory is of some significance in the interpretation of the 
results and will be discussed later. 

Table IV shows the distribution of patients with the 
dual systems of risk scoring that combine an in- 
trapartum score with an antepartum risk score; for 
both systems a score of =3 denoted high-risk. The 
cases were subdivided on the basis of various combina- 
tions of low-risk and high-risk shown in the table. Of 
1,994 patients, there were 221 (11%) who scored 
high-risk with both intrapartum and antepartum sys- 
tems, and within this group of 221 patients, 71% had 
an abnormal intrapartum outcome. The predictive ac- 
curacy of this combination of high/high-risk was sig- 
nificantly greater than that of any of the other combi- 
nations examined singly or together. It should be 
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Table IV. ‘Prediction of abnormal outcome for labor wih intrapartum and antepartum systems 
of risk scoring 






- Scoring system 






(1) <3 (low) <3 (low), © = . 183 

` (2) =3 (high) <3 ow) 77 . 
(3) <3 (low) =3 (high) «116 
(4) =3 (high) 23 (high). 158 


‘Normal 
in = 1,360) ; 


L 88957 Ra, 18 
. 323 -500 > 85 
£ 135 251 ` -46 


63 ` 221, OA 





' (4) Compared to (1), (2), (3): p = <0. 0001. (3) Compared to @ p = <0.01. 


` *Cases associated with neonatal mortality or morbidity, or maternal morbidity. ` 


Table V. Duration of admission to labor unit 











Total series ` Abnormal outcome 


507 25%: 





<2 hours 3 23% 146 
3 to 5 hours 408 21%, ` 14% 87 
6 to 20 hours 913 46% ` 52% 329 
>20 hours 166 _8% ` 11% _72 


` 1,994 100% 100% 634 .. 


" Table VI. Ranking of intrapartum factors 











Rank by 






Rank by frequency 
; discriminant -in series 
Intrapartum factors analysis |. (totallabnormal) . 





Gestation <34 wk Ji -12 10 
Arrest x2 4 3 

. Meconium (fresh). ABs ha 5: 6. 
Height 4 ane 4 
Latent stage i 4 8 4 
Premature rupture of mem- 6 11 12 

branes >24 hr ' 

~ Meconium (old) - Tds 10 11 

Induction 8 1 1 





stressed that in contrast to Table II, which contained 
each ‘intrapartum event even when more. than one 
event occurred in the same patient, Table IV is re- 
stricted to the actual’ patient count regardless of the 
number ‘of occurrences; this offers a more realistic in- 
terpretation for the clinician. Despite the use of both 
systems of risk scoring, 183 of the 634 patients with an 


‚abnormal outcome for labor (28%) were assigned tothe . 
low/Idw-risk category, and therefore these patients ` 
‘with an.abnormal outcome were not predicted by the | ` 


combination of scoring systems. Moreover, neither of 


the deaths of neonates with birth weights greater than ` 


2,500 grams were predicted by either system (Table 
HI). Of the 16 neonatal deaths, 14 were predicted by 
the intrapartum score and 12 by the antepartum score. 

In Table V, arbitrary intervals of time have been 


selected to divide the series into four groups on the- 


basis of the duration of admission to the labor unit, and 


these time intervals are shown for the total population 
and for those patients with an abnormal outcome. For 


_ the total series, there was very little difference between 


the duration of labor and the ‘duration. of admission to 
the labor floor. The more accurate and practical mea- 
surement for the management of the individual patient 
is the duration of admission; it is'this measurement that 
indicates the potential for alternate choices of man- 
agement or maternal transfer, on the assumption that 
risk scoring is performed soon' after admission. The 
table shows. that 63% of the patients (401) with an ab- 
normal outcome for labor were admitted for 6 hours or 
longér. ; i + 

i Discriminant analysis was used for the three mea- 
surements of outcome to discover the significant vari- 
ables based on linear distriminant function; Table VI 
shows that only eight of the 12 factors originally chosen 


i ‘or the intrapartum risk score. contributed significantly 


to: the results. The predictive ' accuracy of the in- 
trapartum Scoring. system was rétested with these re- 
duced factors and showed, no loss of accuracy. Simi- 


larly, the contributions of the antepartum risk score 
‘ and its “intrapartum” component, with respect to mal- 
‘presentation and ‘multiple pregnancy, were separately 


tested and discovered to correlate : significantly: with 
outcome. In fact, compared to the: intrapartum factors 
used in this study, these antepartum ‘components 
ranked i in importance second only to prematurity, sec- 
ondary arrest of labor, and the presence of fresh me- i 
conium. Table VI lists, in descending rank, the eight 


- intrapartum factors that were found to be significantly 


associated with outcome after discriminant analysis. In 
the same, table, for comparison, these ‘factors are 
ranked by the frequency of their occurrence. Discri- 
minant analysis ranked a gestation of less than 34 
weeks as the most significant'variable associated withan . 
abnormal outcome. However, a gestation of less than 
34 weeks ranked only twelfth and tenth in frequency, 
respectively, for the series and for those with an ab- 
normal outcome. Similarly, itidugtion ranked lowest i in 
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its association with an abnormal outcome, but occurred 
most frequently for the series. From the comparison of 
the ranking of the intrapartum factors for the total 
series and the abnormal group (Table VI), it can be 
inferred that the differences in outcome were not sig- 
nificantly related to differences between these two 
populations. It is interesting to note that, although 13% 
of the patients in our population smoked 20 or more 
cigarettes per day at the time of their admission to the 
labor floor, this variable was not significantly associated 
with a poor outcome for labor. 


Comment 


The purpose of this study was to test a simplified 
intrapartum numerical system of risk scoring. The re- 
sults show that, on the basis of a numerical score of 23, 
patients can be assigned to low-risk or high-risk 
categories that have a relationship to the outcome of 
labor. Several studies have already shown that in- 


trapartum scoring can predict the likelihood of perina- 


tal mortality and morbidity, but these systems have 
been quite extensive and have contained factors related 
to the second stage of labor or its prolongation, such as 
shoulder dystocia, outlet forceps, or a second stage of 
more than 24% hours. Other studies have included in- 
trapartum emergencies, such as prolapsed cord, ab- 

ruptio placentae, and problems of anesthesia. These 
conditions undoubtedly affect fetal outccme, but would 
occur as late events or as emergency situations which 
would preclude a choice of management or maternal 
transfer; too short a time interval between the occur- 
rence of an intrapartum event and the delivery means 
that the management of the patient must be predicated 
on the immediate circumstances at the hospital of ad- 
mission. In this study, we wished to know whether se- 
lected events limited to the first stage of labor would 
offer a reliable degree of prediction about the outcome 
and yet allow enough time for changes in management, 
consultation, or transfer of the patient, if this proved to 
be necessary. In contrast to antepartum events, the 
progress of labor allows less time for the assessment of 
the patient, and if an intrapartum scoring system is to 
have some practical value, it should have the potential 
to alter fetal outcome and yet retain its predictive ca- 
pacity. This is particularly relevant to the current em- 
phasis on regionalization, which is an attempt to select 
the most appropriate facility for the confinement of the 
individual patient. For this study, 63% of the patients 
with an abnormal outcome for labor were admitted to 
the labor floor for 6 hours or longer, and this is an 
indirect measurement of the potential that exists for 
optional management. On the other hand, an admis- 
sion interval of 2 hours or less must ke considered to 
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preclude elective management, and 23% of the patients 
‘with an abnormal outcome were in this category. It is 
difficult to judge whether an initial assessment and ef- 
fective changes would be possible for the remaining 
14% of patients who were admitted for 3 to 5 hours, 
but it would seem to be a reascnable assumption 1 that 
some of these patients would be candidates for trans- 
fer. Therefore, more than half of the patients assigned 
to a high-risk category in our population have the po- 
tential for reassessment and possible transfer after risk 
scoring. 

However, in addition to this aspect, it is equally im- 
portant that an intrapartum system demonstrate its 
predictive accuracy for the outcome of labor. In this 
series, patients who were assigned to a high-risk cate- 
gory had a significantly greater perinatal mortality rate 
than those who scored <3. Of the 1,994 patients, 23% 
were classified as high-risk, and the majority of perina- 
tal deaths occurred in this group. However, the distri- 
bution of deaths by birth weight as seen in Table IH 
shows that more than 50% of the neonates who died 
weighed less than 1,500 grams. It is generally accepted 
that the deaths of neonates who weigh 1,500 grams or 
more are potentially preventable,’ and in this series 
there were only seven such deaths that could be placed 
in this category. Furthermore, two of these deaths, both 
in infants who weighed more than 2,500 grams, were 
assigned to the low-risk category. In other words, in this 
study, only five of 18 deaths identified by risk scoring 
were potentially preventable (27%). Since the risk scor- 
ing factors did not identify the two deaths of infants 
who weighed more than 2,500 grams, and since there 
were no intrapartum stillbirths, the significant correla- 
tion between risk score and neonatal mortality was due 
to the high proportion of deaths in low-birth-weight 
infants in the study; this tendency is confirmed by the 
results of the discriminant analysis, which showed 
prematurity to have a highly significant association with 
outcome, despite its infrequent occurrence in the total 
series. Therefore, despite the significant statistical re- 
sult in this study, the predictive value of this or any 
other intrapartum scoring system must be judged from 
the pragmatic viewpoint of potentially preventable 
deaths; there is no point to the prediction of irfevitable 
deaths and the unnecessary transfer of patients. That 
this.system does have some practical merit is indicated 
by its ability to screen an obstetric population and re- 
strict the high-risk category to 23%; also five of the 
seven potentially preventable deaths did occur within 
this category. In addition, a high-risk score was sig- 
nificantly associated with morbidity, particularly oper- 
ative intervention, which would suggest that the factors 
listed in the risk form have the potential to identify the 
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risk of mortality i in the mature infant. It is worth notic- 
ing that the two deaths for the weight category greater 
than 2,500 grams were due to circumstances that would 
not have been discovered by clinical risk scoring. One 
death was the result of prematurity in ar. infant who 
was delivered by elective cesarean section, and the 
other occurred in an infant of an undiagnosed gesta- 
tional diabetic patient. There js merit to the suggestion 
of Aubrey and Pennington! that clinical risk systems 
should be complemented by ancillary prenatal labora- 
tory investigations. The distribution of deaths in this 
series with a high proportion in the low-birth-weight 
category reflects the nature of the obstetric practice in 
this high-risk referral unit, and one would anticipate 
that in this situation intrapartum stillbirths and neo- 
natal deaths among infants with weights of =2,500 
grams should be minimal. Nevertheless, with this 
skewed distribution, the validity of the results of any 
intrapartum scoring system tested in a referral center 
must remain conjectural if applied to the smaller hospi- 
tal; it is our opinion that this question can be answered 
only through the use of risk scoring on a regional basis. 
` Other authors have indicated that the combined use 
of antepartum and intrapartum risk scores increases 
the accuracy of prediction, and we would agree with 
this statement.* The antepartum risk form that is used 
in this region has been previously reported on, ° and 
in this study, 11% of our total population was desig- 
nated high-risk by both antepartum and intrapartum 
scores, with 71% of this identified group having an 
abnormal intrapartum outcome. These results confirm 
that the best results will be achieved with dual risk scor- 
ing, and that an antepartum score has a significant role 
in the identification of intrapartum risk and outcome. 
However, with retrospective analysis it is evident that 
the combined use of both risk scores fails to identify 
28% of all the patients with an abnormal outcome; this 
lack of sensitivity confirms the unpredictable nature of 
obstetric events and limits the function of risk scoring 
to a screening process. The sensitivity of risk scoring 
can be increased, but only by decreasing the efficiency 


September 15, 1980 
Am. J. Obstet. Gynecol. 


of its screening capacity with the identification of in- 
creasingly larger numbers of patients. 

The number of factors contained within this in- 
trapartum scoring form can be reduced from 12 to 
eight, because discriminant analysis showed that four 
of the factors were not significantly related to outcome. 
These factors were: labor of =20 hours, prepregnancy 
weight, smoking, and ethnic origin. If these factors 
were discarded; it would allow the substitution of other 
factors that might prove to be more significantly re- 
lated to maternal and fetal outcome or that were more 
appropriate for a particular region and its local cir- 
cumstances. Again, we would caution that the lack of 
significance for these factors in this series is related to 
the particular circumstances pertaining to the practice 
at this hospital; for example, labors of =20 hours might 
prove to be significantly related to poor fetal outcome 
for hospitals that lack the equipment for fetal mon- 
itoring. 

This study has demonstrated some of the inherent 

difficulties in the interpretation of an intrapartum scor- 
ing system for the prediction of fetal outcome. It is 
difficult, if not artificial, to consider intrapartum events 
in isolation separate from their closely related and 
antecedent antepartum factors. It has been stressed 
that the practical value of any system is limited to the 
prediction ‘of potentially preventable deaths, and in- 
zrapartum systems should be designed for a specific 
function, with a view to the different needs of a teach- 
ng center compared to a community hospital. In con- 
rast to antepartum risk scoring, intrapartum assess- 
{nent by the numerical assignment of high-risk has not, 
ro our knowledge, been tested in regional or commu- 
nity hospitals. Until this event occurs, the practical 
value of this abbreviated system remains to be proved 
in this situation. The circumstances and events related , 
to labor will almost certainly mean that many in- 
trapartum problems must continue to be managed in 
the hospital which initially admits the patient, and that 
zny hospital involved in obstetric care must be pre- 
pared to cope with these events. 
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To determine if significant électrocardicgraphic changes occur during suction curettage for elective 
termination of pregnancy, continuous electrocardiograr tracings were obtained from 103 patients 
prior to, during, and after suction curetiage. Sixty-eight of 103 patients (66%) demonstrated transient 
sinus tachycardia presumably attributable to pain (P < 0.001). Eleven of 103 patients (10.6%) 
demonstrated premature atrial contractions or prematute ventricular contractions during suction 
curettage (P < 0.005). When more rigid (8 or 9 mm) curets were used, a threefold increased 
incidence of extrasystoles was noted. In a comparison cf the incidence of electrocardiographic 
changes in parous versus nulliparous patients, no statistically significant differences could be 
demonstrated. (Unlike in previous published reports on intrauterine manipulation, bradycardia was 


not noted.) (AM. J. OBSTET. GYNECOL. 138:181, 1980.: 


BRADYCARDIA, tachycardia, tachycardia-arrhythmia, 
syncope, and seizures have been reported with in- 
trauterine manipulation.” Rubin,' in 1332, reported 
that 27 of 3,600 patients undergoing uterotubal in- 
sufflation felt faint, and seven patients lost conscious- 
ness. Marshak and associates? reported three cases of 
shock secondary to hysterosalpingography. Ringrose® 
reported five grand mal seizures associated. with 2,000 
intrauterine contraceptive device (IUD) insertions, and 
one in 20 patients experienced faintness. Sobrero* 
stated that 10% of nulliparous women receiving a rigid 
IUD would experience syncope, 

Acker and associates,’ in 1973, reported on 87 pa- 
tients undergoing IUD insertions. Thirteen percent 
demonstrated bradycardia or arrhythmia, and 12% 
demonstrated tachycardia during the procedure. In z 
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series: of 25 patients undergoing IUD insertion re- 
ported by Sherrod and Nicholl,® 32% demonstrated 
bradycardia and 25% developed tachycardia. They re- 
ported almost identical electrocardiographic changes 
with uterine sounding. Aznar and associates,’ in 1976, 
reported a series of 204 IUD insertions, with 46 pa- 
tients demonstrating tachycardia and 53 developing 
bradycardia (Table I). 

Faintness, syncope, and nausea have been reported 
with gynecologic procedures, including uterine sound- 
ing and dilatation of the cervix. However, electrocar- 
diographic tracings were not obtained to document any 
changes." ? 

In view of the above reports, the present study 
was undertaken to determine if electrocardiographic 
changes occurred during elective termination of preg- 
nancy by suction curettage. 


Methods 


One hundred three normal women were selected at 
random for the present study. Seventy-five wére de- 
pendent wives; 28 were on active dwy in the armed 
forces. The age distribution was 16 to 45 years (mean 
24.4). There were 39 nulliparous and 64 parous pa- 
tients. Twenty-six patients had undergone a previous 
elective termination of pregnancy. 

Preoperative evaluation included a history, physical 
examination, and routine laboratory evaluation consist- 
ing of complete blood count, six-parameter sequential 
multiple analyzer test, serologic test for syphilis, urine 
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Table I. Electrocardiographic changes reported with intrauterine manipulation 





Study Procedure 





Sinus tachycardia 


Sinus bradycardia ` Total No. of patients 


Acker et al.,5 1973 IUD insertion 10 (12%) 11 (13%) 
8 (9%) throughout (Bradycardia/arrhythmia) 87 
Sherrod and Nicholl, 1976 IUD insertion 5 (25%) 8 (32%) 25 
Uterine sounding 4 (16%) 8 (32%) 25 
Aznar et al.,7 1976 Hysterometer l l f 7 
IUD insertion 46 (22%) 53 (26%) 204 
Endometrial biopsv 7 (28%) 6 (21%) 28 

Results 


analysis, and blood type and Rh determination. Eight 
patients were referred to the Department of Cardiol- 
ogy for evaluation, with a history of either rheumatic 
heart disease or a cardiac murmur. Two patients were 
found to have significant heart disease. The first had a 
history of rheumatic heart disease since childhood and 
was found to have significant mitral stenosis and aortic 
insufficiency. The second had significant pulmonary 
valvular insufficiency. Both patients received subacute 
bacterial endocarditis prophylaxis. The remaining six 
patients evaluated were found to have innocuous flow 
murmurs. ` 

The patients were placed in the dorsal lithotomy po- 
sition prior to any testing and remained recumbent on 
the operating table for at least 5 minutes upon termi- 
nation of the procedure. 

Prior to the procedure, a baseline l-minute elec- 
trocardiogram strip was obtained, with either Lead II 
or Lead V,. The patient was then continuously moni- 
tored via electrocardiographic strip during adminis- 
tration of intravenous medication and throughout the 
procedure. Vital sign measurements were obtained 
prior to, during, and upon termination of the proce- 
dure. In the recovery area, vital signs were monitored 
every 15 minutes for | hour. 

All patients received a combination of 25 mg of 
Phenergan (promethazine) intravenously, 50 mg of 
Demerol (meperidine) intravenously, and 5 to 10 mg of 
Valium (diazepam) intravenously, titrated slowly for 


sedation. A uterosacral block with 100 mg of Xvlocaine ` 


was employed as well. 

Twenty-one patients underwent preoperative dilata- 
tion of the cervix with laminaria. Laminaria were left in 
place for 8 to 12 hours to effect dilatation. The remain- 
ing 82 patients underwent mechanical dilatation of the 
cervix. ` 

Depending on the estimation of gestational age, a 
flexible 6 mm Berkeley vacuum curet (for a mean ges- 
tationa] age of 8.2 weeks) or a rigid 8 or 9 mm Berkeley 
vacuum curet (for a mean gestational age of 9.9 weeks) 
was used. A Berkeley vacuum source was employed in 
all cases. Chi-square analysis was employed to test 
statistical significance of the results. 


Initial electrocardiograms revealed the following ab- 
normalities. Five patients demonstrated sinus tachy- 
cardia prior to any manipulation. In these patients, the 
mean heart rate was 103 bpm (range 100 to 110) prior 
to the procedure and 114 bpm (range 110 to 130) dur- 
ing the procedure. One patient with an isolated prema- 
ture atrial contraction prior to the procedure had sinus 
tachycardia during the procedure. After intravenous 
medication was given, one of the above five patients 
developed a normal sinus rhythm of 90 bpm without 
further change during the procedure. 

After injection of intravenous analgesics (Phenergan, 
Valium, Demerol), no electrocardiographic changes 
axcept as above were noted. 

Following dilatation of the cervix either by me- 
chanical means or previously by laminaria, the follow- 
ing electrocardiographic changes were noted during 
suction curettage. Sixty-eight of 103 patients (66%) 
demonstrated transient sinus tachycardia during the 
procedure, the heart rate increased 43% (mean 80 bpm 
prior and 114 bpm during). Sinus tachycardia was 
noted in 31 of 39 nulliparous patients and in 37 of 64 
parous patients. Sinus bradycardia was not noted 
(Table 11). 

Patients described various degrees of discomfort 
with the procedure. However, all were able to tolerate 
the procedure. No syncopal episodes or hypotensive 
changes were noted. 

Berkeley Vacurettes were used in all cases. A flexible 
€ mm curet was employed in 75 cases. A rigid 8 or 9 
rim curet was employed in 28 cases. A threefold in- 
creased incidence of extrasystoles was noted when the 
more rigid curet were employed (Table III). When a 
Fexible curet was employed, 6.7% of patients demon- 
sirated extrasystoles as compared with 21.4% .of pa- 
tients when the more rigid curet’ was employed. 

The effect of mechanical dilatation of the cervix was 
compared to that of prior dilatation of the cervix with 
laminaria, and no statistically significant differences 
could be demonstrated (Table IV). 

Eleven of 103 patients (10.6%) demonstrated atrial or 
ventricular premature contractions during the suction 
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Table I. Electrocardiographic changes noted in 
relationship to parity 


Electrocardiographic changes 


Sinus 
brady- 





Prema- 
ture con- 










Parity cardia | traction cases 

Nulli- 31 (79%) 0 2 (5%) 7 39 
parous (1/2*) 

Parous 37 (58%) 0 9 (14%) 23 64 
(5/9*) 

Total 68t 0 lit 30 103 


*Six of 11 demonstrated both tachycardia and extrasystoles. 
TP < 0.001. 
+P < 0.005. 


Table III. Flexibility of curet compared to 
electrocardiographic changes 


Electrocardiographic changes 







Flexibility Premature No. of. 
of curet beats change | cases 
Flexible 47 (63%) 0 5 (6.7%) 24 75 
(1/5*) 

Rigid 21 (75%) 0 6 (21%) 6 28° 
(5/6*) 

Total 68 0 Wo 30 ..103 


*Six of 11 demonstrated both tachycardia and extrasystoles. 


curettage (P < 0.005). Alexander and associates® re- 
ported finding premature ventricular beats in 4.2% of 
all electrocardiograms obtained on all outpatients at the 
Lahey Clinic in 1967. Patients demonstrating extrasys- 
toles during suction curettage are shown in Table V. 


Comment 


Investigators have reported electrccardiographic 
changes (predominantly bradycardia) associated with 
intrauterine manipulation.» ê Bradycardia, tachycar- 
dia, arrhythmias, and syncope have all been reported 
with IUD insertions, endometrial biopsy, and in- 
trauterine manipulation.*~’ 

Sherrod and Nicholl’ reported bradycardia with in- 
sertion of a rigid IUD. Acker and associates® reported 
that 13% of patients undergoing IUD insertion dem- 
onstrated bradycardia and arrhythmia. Aznar and as- 


sociates’ reported bradycardia in 47% of patients un- _ 


dergoing insertion of a rigid IUD. Thev also reported 
that a positive correlation of rigid IUDs and nullipa- 
rous patients associated with an increased incidence of 
electrocardiographic changes. In our study, bradycar- 
dia was not noted nor was an explanaticn readily avail- 
able for its absence. 
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Table IV. Method of dilatation of cervix compared 
to electrographic changes 






Electrocardiographic changes 














Prema- 
ture con- 
traction 


Sinus 
brady- 
cardia 


Sinus 
tachy- 


cardia 


Methed of 
dilatation 






Laminaria 16(76%) 0 4(14%) 4 21 
(3/4*) 

Mechanical 52 (63%) 0 7(8.5%) 26 82 
dilatation (3/7*) 

Total 68 0 ll 30 103 


*Six of 11 demonstrated both tachycardia and extrasystoles. 


Table V. Patients demonstrating abnormal 
electrocardiograms: Premature contractions 














Curet Electrocardio- 
size gram prior Electrocardiogram 
No. \ (mm) | Parity | to procedure during procedure 


1 6 P NSR Occasional PACs 

2 6 P NSR One PVC 

3 6 P NSR One PVC, late diastole 

4 6 N NSR Two PACs/ 11 unifocal 

i fixed PVCs 
5 6 P ST 110 One PVC, tachycardia 
6 9 P NSR One PVC, late 
diastole, tachycardia 

7 9 P NSR One PVC, tachycardia 

8 9 P NSR Two unifocal PVCs 

9 9 P NSR One PAC, tachycardia 
10 9 N NSR One PAC, tachycardia 
11 9 P NSR Two unifocal PVCs, 


tachycardia 


N = Nulliparous. P = Parous. NSR = Normal sinus rhythm. 
PAC = Premature atrial contraction. PVC = Premature ven- 
tricular contraction. 


Most patients in this study developed sinus tachy- 
cardia during or prior to the procedure presumably 


‘secondary to catecholamine release attendant to anxi- 


ety and pain. Scherf and associates® have shown that 
vagotonia may, in certain individuals, facilitate the 
emergence of ectopic beats. However, the lack of 
bradycardia in our study does not support increased 
vagal tone. Presumably the minimal arrhythmias pro- 
duced are related to a sympathetic induced increased 
excitability. Since these electrocardiographic charges 
were episodic and asymptomatic, antiarrythmic drug 
therapy was not indicated.'® 


Conclusion 


We could find no previously documented series of 
electrocardiographic monitormg during uterine evac- 
uation. Our study differs from previously published 
reports on electrocardiographic changes secondary to 
uterine manipulation in that bradycardia, syncope, and 


. 
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seizures were not noted. Sinus tachycardia was the most 
commonly noted electrocardiographic change, occur- 
ring in 66% of cases. No statistically significant differ- 
ences could be demonstrated between the nulliparous 
and parous patients. Eleven of 103 patients (10.6%) 
demonstrated either premature atrial or premature 
ventricular contractions during curettage. 

Syncope was not noted, presumably because the pa- 
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tients remained in the dorsal lithotomy position. Al- 
though electrocardiographic changes were noted, none 
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A new method of partial erythrocyte exchange for pregnancies complicated by a major 

“hemoglobinopathy is described. The Haemonetics 30 Cell Separator allows efficient withdrawal and 
discard of the patient's erythrocytes. The patient's leukocytes, platelets, and plasma are conserved 
and returned with washed, compatible donor red cells which contain Hb AA. Three pregnant black 
women with significant hemoglobinopathies were treated by this modality during their pregnancies. 
Vaginal term deliveries were accomplished in each case. The method offers advantages in the 
efficiency of blood quantity displacement, patient comfort, adaptability to the patient with severe 
anemia, and the use of outpatient facilities. The method is suggested for use whenever a patiant 
with an obstetrically significant hemoglobin variant needs transfusions of erythrocytes. (AM. J. 


OBSTET. GYNECOL, 138:185, 1980.) 


HEMOGLOBIN variants which cause problems in ob- 
stetric patients are sickle cell anemia (Hb SS) and the 
closely related disorders of Hb SC and Hb S—beta 
thalassemia.’ 

Previously, when blood exchange was used in pa- 
tients with these disorders, it had been accomplished by 
a manual “push-pull” technique. Originally, whole 
bank blood was substituted for that removed by 
phlebotomy. Recently, various refinements of that 
method have been tried, especially the use of buffy- 
coat-poor, washed erythrocytes. This procedure in- 
volves, however, a considerable and undesirable loss of 
the patient’s own leukocytes, platelets, and plasma. 

Using a Haemonetics 30 Cell Separator, we have de- 
veloped an efficient method of red cel. exchange in 
which only the patient's erythrocytes zre discarded. 
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Compatible, washed red cells which contain Hb AA are 
the major replacement blood product. 

Three black women were treated with red cell ex- 
change during the late second and third trimesters of 
pregnancy. Their labors were uncomplicated. Vaginal 
delivery of healthy term infants resulted in all cases. 
There was no significant postpartum morbidity in any 
patient. 


Material and methods 


Hematologic evaluation was by standard methods. 
The complete hemoglobin profile, derived from hemo- 
lysates of freshly drawn anticoagulated whole blood, 
included cellulose acetate electrophoresis at pH 8.4 and 
citrate agar electrophoresis at pH 6.0 (Helena); de- 
termination of fetal hemoglobin; ferrohemoglobin sol- 
ubility; heat stability; diethvlaminoethyl cellulose (DE 
52) microcolumn chromatographic determination of 
Hb Ag; and quantitation of all hemoglobin variants by 
DE-52 microcolumn chromatography. A complete 
profile was performed before and after each exchange. 
Additionally, after each “pass,” the major hemoglobin 
moieties were determined by microcolumn chromatog- 
raphy. In this way, an accurate estimate of the 
efficiency of exchange was possible. Donor bloods were 
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Table I. Change in hemoglobin level and concentrations of Hb A before and after exchange transfusion 
with Haemonetics 30 Cell Separator in 3 patients with hemoglobinopathies 





, Passes with 
Haemonetics 30 


Gestational age 








Patient 


M. C. (Hb SC) 24 5 
33 7 

f 40 6 

B. B.* (Hb SC) 37 6 
: 40 0 

A. P. (Hb SS) 25 12 


Hemoglobin 











Postexchange 
12.4 11.1 ma) 34 
10.7 11.1 14 59 
12.8 12.9 32 60 
11.3 12.3 0 65 
12.3 49 
8.1 ~ 12.1 0 68 





*Patient B. B. received only one exchange, and the laboratory value at delivery is indicated at the 40-week point. 


subjected to alkaline pH electrophoresis (Helena) to 
ascertain the presence of Hb AA. Cord bloods were 
evaluated by cation column chromatography. Blood 
banking procedures, involving donor and recipient, 
were performed by conventional techniques. Estima- 
tion of blood volume was by nomogram.* 

Patients received standard antepartum care; spon- 
taneous labor was allowed and the mode of delivery 
was governed by the usual criteria. Apgar scores and 
gestational age were assessed by a staff neonatologist. 

The Haemonetics Model 30 (Haemonetics Corpora- 
tion, Braintree, Massachusetts) was used for the red 
blood cell (RBC) exchange. The patient’s blood was 
separated into packed red blood cells (PRBCs) and 
buffy-coat plasma fractions with each cycle or “pass” on 
the machine. The PRBCs were removed and replaced 
with an equal volume of freshly washed red blood cells 
(WRBCs) which contained Hb AA. The patient’s 
buffy-coat plasma fraction was reinfused. Sufficient 
“passes” were performed to remove and replace a vol- 
ume of PRBCs equal to that of the patient’s original 
estimated RBC volume. During each exchange, only 
fresh (less than 3 days’ old) WRBCs were used. The 
patient’s extracorporeal volume was never allowed to 
exceed 15% of the total blood volume. 

The software arrangement on the Model 30 was the 
same as that employed in a routine plateletpheresis. 
Acid citrate dextrose Formula B (Fenwal) was the an- 
ticoagulant. The regular adult bowl, 225 ml, was used 
on two patients; the 100-ml pediatric bowl was required 
for the third patient because of her small red cell vol- 
ume. By means of the standard double venipuncture 
technique, all replacement WRBCs were infused into 
the “drawing” arm, and the buffy-coat plasma fractions 
were reinfused into the “return” arm. 

A typical “pass” was performed as follows: When the 
225-ml bowl was used, blood was drawn at a rate of 40 

‘to 60 milliliters per minute. As the bowl filled with 


*Data and references are available on request. 


_ blood, the air was displaced into the air plasma bag. 


When plasma flowed past the platelet three-way clamp, 
it was diverted into a 600-ml transfer bag attached to 
the platelet port. When the buffy coat was approxi- 
mately 1 cm from the hub of the bowl, the drawing rate 
was slowed to 20 ml/min. Collection was terminated 90 
seconds after the effluent line’turned pink with RBCs. 
The patient’s RBCs were pumped up to the reinfusion 
bag. The bag was weighed after each pass. A 2,000-ml 
transfer pack was connected. to the reinfusion. bag; 
erythrocytes were allowed to drain by gravity into the 


i transfer pack, which was later discarded. After the first 


pass, a visual plasma hemoglobin was performed. An 
equal volume of donor WRBCs was infused into the 
patient’s “drawing” arm immediately. The buffy-coat 
‘plasma fraction was detached from the platelet port 
and reinfused into the “return” vein. A typical ex- 
change took from 4 to 6 hours, depending on the size 
of the bowl used and the number of passes required. 
In addition to the special hemoglobin-oriented stud- 
ies, routine pre-pheresis laboratory evaluation con- 
sisted of complete blood count (CBC), platelet count, 
prothrombin time, activated partial thromboplastin 
time, fibrinogen, serum calcium, creatinine, blood urea 
nitrogen (BUN), total protein, albumin, and blood cul- 
ture. At the end of the procedure, all studies, except 
creatinine, BUN, albumin, and total protein, were re- 
peated. 


Results 


Three patients with significant hemoglobin variants 
were treated by the above-described method’ during 
the course of their pregnancies. Two of these patients 
had hemoglobin Hb SC, and the third had hemoglobin 
Hb SS. One patient, M. C., had a history of significant 
and frequent crises which required multiple hospital- 
izations. She underwent three exchange transfusions 
during the course of her pregnancy, one being per- 
formed at the time of an impending crisis. 

The second patient, B. B., was similarly affected with 
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Fig. 1. Serial change of HB A and S during pheresis II in Fig. 2. Serial change of HB A and C during pheresis II in 

patient M. C. , patient M. C. 

hemoglobin SC disease. Although she had suffered no 2regnancy-induced hypertension which approached 

significant complications in the past, an exchange 25% and significant infectious disease problems, such 

transfusion was performed electively prior to delivery. as pneumonia, infections of the urinary tract, and- 
After the exchange, the patient had a significant sense postpartum endometritis, contribute to morbidity in 

of well- -being and greater activity tolerance. patients with such hemoglobinopathies.* 

The third patient, A. P., had Hb SS. She had required In one institution, sickle cell anemia and SC disease 
multiple hospitalizations for her disease. With these fre- were the third most common cause of maternal mor- 
quent crises, many of which were due to severe anemia, tality, barely being exceeded by toxemia and infection? 
prophylactic transfusions had been given. She under- Especially hazardous is the pregnancy in which the 
went a twelve-unit exchange at 25 weeks’ gestation. This mother harbors Hb SC. Maternal morbidity is intense, 
was well tolerated. She did not return to our facility for with life-threatening pulmonary and neurological prob- 
subsequent care, but rather was treated by intermittent lems as the chief complications. Indeed, maternal 
transfusions for the remaining portion of her preg- deaths are not unusual in this group.” 4 
nancy. The outcome of all these pregnancies was spon- The technique of partial exchange transfusion for 

* taneous labors with term infants appropriate for gesta- such obstetric cases was first employed in 1963, and its 
tional age and no significant maternal morbidity. Table use was advocated in 1968,3 with DA reports 
I illustrates the time in gestation and the number of confirming i its efficacy.” 
exchange passes that were performed and the preex- The largest series which involved partial exchange 
change and postexchange hemoglobin profiles. transfusion showed a decrease in maternal morbidity 


and improved perinatal outcome.’ The investigators 


Comment delivered approximately four units of buffy-coat-poor, 

Pregnancy in women with major hemoglobinopa- washed red cells to the mother, with the goal ofachiev- 

thies, such as Hb SS, SC, and S-B thalassemia, has be- ing a level of 40% Hb A in the maternal circulation. 
come more common within the past two decades. In- The perinatal mortality was 3%, which demonstrated a 

creased understanding of the pathophysiologic fea- significant improvement over the previously reported 

tures of these disorders and better general manage- 34% for such a high-risk population in the same in- 

ment have resulted in the survival of these patients stitution. The rate of prematurity and low-birth-weight 

* beyond puberty. However, perinatal mortality rates infants also declined.® l 

” in such gestations are still in the range of 17% to Manual methods of partial red cell exchange appear 

“93% .1 2 to offer advantages over previous conservative therapy. 


Maternal problems are also significant. Rates oT Hyperviscosity with the sequelae of sickling-associated 
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microinfarctions is avoided by maintaining Hb A above 
30%.? 

The present method easily maintained the level of 
30% Hb A in both Hb SC patients (Table I), More 
importantly, it was readily sustained in one patient 
(M. C.) for 4 months by two additional exchanges and 
one two-unit transfusion of washed red cells. The other 
patient (B. B. ) had only a short follow- -up in which her 


pre-pheresis level of 0% Hb A rose to 65% after 


pheresis, and was 49% 3 weeks later. 

Maintenance of circulating concentrations of ‘Hb A 
above 30% virtually converts a major hemoglobino- 
pathy to the status of sickle trait (Hb AS). In patients 
with Hb AS, pregnancy is unassociated with any un- 
usual morbidity, apart from an increase in infections of 
the urinary tract. 

It is interesting to note that a previously reported 
difficulty was that of increasing the Hb A levels above 
40% by means of the push-pull techniques in patients 
with Hb SC, regardless of the amount of blood ex- 
changed.® 

In both cases of Hb SC disease, Hb S was displaced 
with relative ease by Hb. A, whereas Hb C was removed 
with difficulty. Figs. 1 and 2 depict this perplexing sit- 
uation, for which no explanation can be offered at this 
time. 

With the exception of the exchange performed on 
the severely anemic patient with sickle cell disease, no 
attempt was made at hypertransfusion. The patient’s 
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red cell mass was brought up only to the pretransfusion 
level. 

We believe that this technique obviates two undesir- 
able side effects of previous methods. First, raising the 
total circulating blood volume by simple transfusion 
might readily result in circulatory overload in a patient 
already compromised by pregnancy, Secondly, increas- 
ing the red cell mass to a higher level in order to correct 
an “anemia” to achieve an arbitrary “normal” adds un- 
necessary erythrocytes, the destruction of which adds 
to the preexisting iron overload which cam be found in 
such patients. 

The present technique offers several advantages in 
the relative efficiency of blood displacement. It is 
adaptable to the severely anemic individual by means 
of the pediatric bowl; withdrawal of only unwanted 
erythrocytes from the patient is accomplished, with re- 
turn of his/her leukocytes, platelets, and plasma; and 
the option of outpatient therapy is available. 

The question of the value of prophylactic exchange 
transfusion in gestations complicated by a major he- 
moglobinopathy remains unsettled. To those many 
obstetricians who consider it a part of optimal therapy, 
thé method has obvious worth. l 

In conclusion, whenever the transfusion of erythro- 


‘cytes is indicated in a patient with a hemoglobinopathy, | 


whether it be a sickling disorder, thalassemia, or an 


‘unstable variant, this method might be considered to be 


the one of choice in a referral center. 
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gonadotropin: Presence of choriocarcinoma 
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Maebashi, Japan 


Comparative clinical studies were carried Dut on the isoelectric heterogeneity of serum human 
chorionic gonadotropin (hCG) in normal pregnancy and trophoblastic disease by means of 
isoelectric focusing and radioimmunoassay. The immunoreactive hCG components in sera of 
women with normal pregnancy were composed of seven seaks with isoelectric points of 3.9, 4.1, - 
4.4, 4.7, 5.0, 5.8, and around 6.7. These same components were also observed in the sera of 
patients with hydatidiform mole and invasive molé. However, in the sera of patients with 
choriocarcinoma, three additional components with isoelectric points of 3.2, 3.5, and 3.7 were 
observed in considerable amounts. The presence of these three specific components suggests the 
possibility to develop a new diagnostic procedure for the detection of choriocarcinoma. (Am. J. 


OBSTET. GYNECOL. 138:189, 1980.) 


SINCE THE ADVENT of isoelectric focusing (IEF), 
isoelectric heterogeneity has been shown to be a very 
common property of glycoprotein hormones.' 

Isoelectric microheterogeneity of purified hCG was 
reported by several investigators, who examined poly- 
acrylamide gel, etc.” Following an examination of the 
electrical nature of his hCG preparation by IEF, van 
Hell® reported that at least eight zones were distin- 
guishable with isoelectric points (pls) from pH 3.8 to 
5.9. 

In an earlier investigation, the molecular size and 
charge of human chorionic gonadotropin thCG) from 
normal pregnancy were shown to be different from 
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those of hCG from molar pregnancy. The, molecular 
size of molar hCG was shown to be greater than that of 


_ normal pregnancy.’ These facts indicate the heteroge- 


neity or polymorphism of hCG. Moreover, the differ- 
ent physicochemical properties may be of clinical value 
for specific diagnosis of trophoblastic disease. 

The previous reports on the isoelectric heterogeneity 
of hCG were observed with purified preparations of 
hCG.?-? The purpose of this investigation was to eluci- 
date by IEF the pattern of hCG in untreated serum 
from patients with normal pregnancy, molar preg- 
nancy, and choriocarcinoma. 

In this report the IEF patterns of immunoreactive 
(IR) hCG in normal pregnancy and trophoblastic dis- 
ease aré compared. 


Material and methods 
Serum samples, Samples of 1 ml of blood were ob- 


‘tained from 10 healthy pregnant women between the 


sixth and thirty-eighth week of pregnancy, from seven 
patients with intact hydatidiform mole, from four pa- 
tients with intact destructive mole, and from four pa- 
tients with choriocarcinoma before chemotherapy. The 
diagnosis of trophoblastic neoplasia in all patients was 
confirmed by histopathologic examination. 

The blood was clotted at 4° C and centrifuged. The 
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Fig. 1. Cross-reactior. in homologous hCG, hCG-a, and hCG-8 RIA systems. 


serum was separated and stored at —30° C until the 
analysis by focusing. 
| IEF. A preparative IEF column, size 25 ml, prepared 
in our laboratory, was used.* As carrier ampholytes, 
Ampholines, pH 2.5 to 4, pH 3.5 to 10, pH 4 to 6, and 
pH 5 to 7 (LKB Produkter), were mixed at volumes of 
5:2:8:5, respectively, for a total concentration of 
2.8%, to make up a linear pH gradient from 2.5 to 7.0. 
For the stabilization of the IEF solution, a sorbitol den- 
‘sity gradient of 5% to 50% was used. Then 100 wl of 
serum sample was added to the IEF solution. A small 


. 


amount of acetylated cytochrome c (pI 3.9) was added 
to the solution as a reference marker. IEF was per- 
formed with the anode at the bottom of the column. 
The average time for focusing was 90 to 96 hours at 2 
to 4° C. During this time, the voltage applied was in- 
creased stepwise from 300 to 900 V. After focusing, the 
solution was eluted at a flow rate of 100 l/min and 65° 
fractions of 450 ul were collected. The pH of the eluate . 
was measured simultaneously during the collection 
with a special automatic device. Each fraction was vor- 
texed and 100 pl of the fraction was diluted to 1:10 


e 


A, 


A 


. į 


. 


Volume 138 
Number 2 


with gel-phosphate-buffered saline (PBS, consisting of 
0.01M sodium phosphate, 0.14M sodium chloride, 
0.01% merthiolate, and 0.1% gelatin, pH 7.5) and 
stored at —30° C until assay for hCG. 
Radioimmunoassay (RIA). The homologous hCG, 
hCG-—a subunit, and hCG- subunit RIAs were car- 
ried out by the double-antibody method with the Na- 
tional Institute of Health RIA kits. hCG (CR119) and 
hCG-a and hCG-8 (CR115B) were labeled with "*I by 
the chloramine-T method according to Greenwood 
and associates? with minor modification. The assay sys- 
tem consisted of 400 ul of gel-PBS, 200 ul of standard 
or sample solution in gel-PBS, 100 ul of diluted an- 
tiserum (anti-hCG, 1: 100,000; anti-hCG-qa, 1: 20,000; 
anti-hCG-f, 1:50,000) in PBS containing 0.05M eth- 
ylenediaminetetra-acetate and 1% normal rabbit ser- 
um, and 100 ul of the labeled hormone solution in 
gel-PBS. The Ist incubation was carried out at 4° C for 
48 hours. Then 200 ul of a diluted goat anti-rabbit 
gamma globulin serum, H-4, prepared in our labora- 
tory, was added as the second antibody and incubated 
at 4° C for 48 hours. Results were expressed as nano- 
grams of the preparations used for radioiodination. 


Results 


RIA. The relative specificity of the assay systems’ to 
hCG, hCG-, and hCG-e is shown in Fig. 1. With the 
native hCG assay system, the cross-reaction with hCG-8 
was about 15%. The cross-reaction of hCG-w was neg- 
ligible. For the hCG-8 assay system, the cross-reaction 
with hCG was about 20% and that with hCG-a was 
about 3%. The hCG-q@ assay system had low cross- 
reaction with hCG of about 3% and negligible cross- 
reaction with hCG-f. 

IEF patterns. 

hCG preparations. The patterns of IR hCG, IR hCG-a, 
and IR hCG-8, supplied by the NIH as pure prepara- 
tions, are shown in Fig. 2, a, b, and c. A purified prep- 
aration of hCG (CR119) was resolved into several com- 
ponents, five of them appearing at pH 3.9, 4.1, 4.4, 4.7, 
and 5.0 (Fig. 2, a) and a few components appeared as a 
large neutral to basic peak at pH above 5.8. 

The purified preparation of hCG-@ (CR115B) had 
four distinct components between pH 3.9 and 4.5 with 
some minor components between pH 5.0 and 6.8. 
There was a large acidic peak below pH 3.0 (Fig. 2, b). 


The purified preparation of hCG-a migrated as a _ 


neutral or basic component (Fig. 2, ¢). 

hCG in sera. 

NORMAL PREGNANCY. A typical IEF pattern of IR 
hCG in serum of a normal pregnant woman (7 weeks of 
pregnancy) is shown in Fig. 3. These components were 
tentatively designated for convenience as components 
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Fig. 2. IEF pattern of three hCG preparations. Dots: in the 
figure represent the pHs of the fractions. The arrows in the 
figure show the fraction where the pI marker (acetylated 
cytochrome c, p1 3.9) was eluted. 


A (pI 3.9), B (pI 4.1), C (pI 4.4), D (pI 4.7), E (pl 5.0), F 
(pI 5.8), and G (approximately pI 6.7). In general, the 
relative amounts of components B and C were large, 


_ while those of A, D, E, F, and G were small. 


HYDATIDIFORM MOLE. A typical IEF pattern of hCG 
in serum of a patient with intact hydatidiform mole is 
shown in Fig. 4. The pIs of the components of serum 
hCG in hydatidiform mole were identical to those in 
normal pregnancy, e.g., the seven components A, B, C, 
D, E, F, and G were present. 
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Fig. 3. IEF pattern of serum hCG in normal pregnancy (seventh week). Dots in the figure represent 
the pHs of the fractions. The arrow in the figure shows the fraction where the pI marker (acetylated 


cytochrome c, pI 3.9) was eluted. 


Peaks B and C always appeared as major compo- 
nents, while the amount of D was variable among the 
patients. l ' 

INVASIVE MOLE. A typical IEF pattern of hCG in the 
serum of a patient with intact invasive mole is shown in 
Fig. 5. The seven common components observed in 
normal pregnancy and hydatidiform mole were also 
recognized in this case. The amounts of components A 
and D varied among the patients. 

Cuorrocarcinoma. Two typical IEF patterns of IR 
hCG in the sera of two patients with choriocarcinoma 
are shown in Figs. 5 and 7. 

The seven components found in normal pregnancy 
were also observed. However, in choriocarcinoma, 
component A, which was always a minor component in 
normal pregnancy, became a major component in all 
four cases. Moreover, three additional components 
were observed at pH 3.7, 3.5, and 3.2 and were immu- 
noreactive with anti-hGG and anti-hCG-. They were 
tentatively designated as T,, Tz, and Ta, respectively. 


Components T,, T}, and T; were all significantly ele- 
vated (P < 0.001) from the baseline levels at compara- 
ble pHs of patterns of hCG from the sera of patients 
with normal pregnancy and hydatidiform mole. 


Comment ’ 
The present investigation was carried out with the 
aim of finding an isoelectric property of IR hCG of 


` different origin, namely, normal placenta and tropho- 


blastic tumors. The analyses of the isoelectric property | 
of hCG in serum should be clinically useful in diagnosis 
and for treatment of hCG-producing tumors. 

The pls of IR hCG components found by the present 
IEF analysis in untreated sera of normal pregnant 
women agreed well with those in previous reports in 
which purified hCG from urine was used. For example, 
van Hell® reported that at least eight zones with isoionic 
points from pH 3.8 to 5.9 could be distinguished. In 
our present data, there were at least six IR hCG com- 
ponents with pls from 3.9 to 5.8 and the same compo- 
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Fig. 4. IEF pattern of serum hCG in hydatidiform mole. Dots 
in the figure represent pH of the fractions. The arrow in the 
figure shows the fraction where the pI marker (acetylated 
cytochrome c, pI 3.9) was eluted. 


nents were also observed in CR119, placental extract, 
and urine of normal pregnancy. Although in first- 
trimester pregnancy component G was a major com- 
ponent in the placenta and urine, it was a minor com- 
ponent in serum and was not further resolved because 
of the poor resolution power in this pH area. 

Merz and associates® separated purified hCG into six 
fractions with pls ranging from pH 4.0 to 5.2. The 
most biologically active fraction was repcrted to have 
an isoelectric point of pH 4.2. The pls of five of six 
fractions corresponded well to those of our compo- 
nents A, B, C, D, and E. This corresponds well to our 
own data which showed that the most biologically po- 
tent component was B (pI = 4.1) when bioassayed by 
testosterone synthesis with rat Leydig cells. Chan and 
associates’ also reported that the pls of molar hCG 
ranged from 3.5 to 5 by IEF. In our data, IEF patterns 
of IR hCG.in molar pregnancy were almost the same as 
those in normal pregnancy and contained the main 
common components with pls from 3,9 to 5.0. Com- 
ponents F and G were larger in second-trimester preg- 
nancy than in the first and third trimesters, and their 
content was small in the sera of all patients with tropho- 


Isoelectric heterogeneity cf hCG 193 





hCG, hCG-a, hCG-8 ug/tube/ml] serum 





Fraction Number 


Fig. 5. [EF pattern of serum hCG in invasive mole. Dots in 
the figure represent the pHs of the fractions. The arrow in the 
figure shows the fraction where the pI marker (acetylated 
cytochrome c, pI 3.9) was eluted. 


blastic disease. IEF patterns of hCG in sera of all four 
patients with choriocarcinoma were very similar, and 
components T;, Tz, and T; were distinguished in con- 
siderable amounts (T,, 12%; Ts, 7%; Ts, 2%). 

In the management of trophoblastic disease, the 
early detection of choriocarcinoma is very important, 
whether or not morphologic or radiologic diagnosis is 
obtained. The assay of T;, T; and T; will be useful for 
this purpose. 

After the administration of combination chemother- 
apy (methotrexate, actinomycin D, Endoxana), com- 
ponents T,, Ta, and Ta became larger than other com- 
ponents in the serum of a patient who responded well 
to chemotherapy, but the IEF pattern af hCG did not 
change in the sera of a patient who did not respond to 
the same combination chemotherapy. We cannot form 
definite conclusions from only two cases, but the IEF 
pattern of hCG in serum may be correlated to respon- 
siveness to chemotherapy. 

Although our present analytical method required 
rather a long time, a further simplified method can be 
put to practical use for clinical examination. These re- 
sults suggest the possibility that detection and quanti- 
tation of these specific components (T., Tz, Ts) would 
constitute a new diagnostic procedure for choriocar- 
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Fig. 6. IEF pattern of serum hCG in choriocarcinoma. Dots in 
the figure represent the pHs of the fractions. The arrow in the 
figure shows the fraction where the pl marker (acetylated 
cytochrome c, pI 3.9) was eluted. 


cinoma, but further research may be required to 
confirm this. 


We wish to express our gratitude to Dr. R. E. 
Canfield, College of Physicians and Surgeons of Co- 
lumbia University, New York, New York, for supplying 
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Fig. 7. IEF pattern of serum hCG in choriocarcinoma. Dots in 
the figure represent the pHs of the fractions. The arrow in the 
figure shows the fraction where the pl marker (acetylated 
cytochrome c, pI 3.9) was eluted. 


the hCG preparations and to the National Institute of 
Arthritis, Metabolism, and Digestive Diseases and the 
National Institute of Child Health and Human Devel- 
opment, NIH, Baltimore, Maryland, for supplying 
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Nonstress testing 
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Physiologic considerations on regulation of the fetal heart rate are reviewed. The types of fetal heart 
rate acceleration are classified and illustrated. Data from 509 patients undergoing 1,281 nonstress 
tests are presented, with emphasis on indications, technique, and interpretation. The nonstress test 
had a false negative rate lower than that of the contraction stress test. Since the false positive rate 
is high, a nonreactive test requires further 2valuation. Prog-essive loss of baseline variability and 
decreasing frequency of accelerations app2ar to be early Signs of fetal compromise. (AM. J. OBSTET. 


GYNECOL. 138:195, 1980.) 


KuBL1,! in 1969, suggested that monitoring of the 
baseline fetal heart rate (FHR) without oxytocin stimu- 
lation might be effective in the antepartum evaluation 
of high-risk pregnancy. Specific description of the sig- 
nificance of acceleration in the FHR as a good prog- 
nostic sign for perinatal outcome is attributable to 
Ruttgers and associates” in 1972. Trierweiler and asso- 
ciates,* in 1976, established a strongly positive correla- 
tion between absent fetal cardiac reactivity and the 
positive contraction stress test, leading toward the clini- 
cal application of antepartum nonstress testing. 

We present our experience with nonstress testing, 
and emphasize indications, technique, interpretation, 
and correlation with intrapartum events and perinatal 
outcome. We conclude that nonstress testing is the 
primary screening procedure for antepartum assess- 
ment of fetal well-being. 


From the Department of Obstetrics and Gynecology, The 
George Washington University School of Mecicine and 
Health Sciences. 


Received for publication October 16, 1979. 
Revised March 4, 1980. 
Accepted March 27, 1980. 


Reprint requests: Allan B. Weingold, M.D., Department 
of Obstetrics and Gynecology, 2150 Pennsylvania Ave., 
N. W., Washington, D. C. 20037. 


0002-9378/80/180195+08$00.80/0 © 1980 The C. V. Mosby Co. 


Physiologic considerations 


Regulation of the FHR has been discussed in an ex- 
cellent review by Martin.* Activation of the sympathetic 
innervation of the fetal heart results in acceleration in 
the rate, whereas epinephrine, because of its vasocon- 
strictor activity, may initially result in reflex slowing of 
the FHR.’ That there is also a tonic influence of the 
sympathetic system on the FHR is demonstrated by 
slowing after the administration of beta-adrenergic 
blocking agents.® Activation of the parasympathetic au- 
tonomic system results in slowing of the FHR. Con- 
versely, administration of atropine is followed by car- 
diac acceleration, which suggests a counterbalancing 
tonic parasympathetic influence on the FHR. In the 
human fetus during the last trimester, the balance of 
autonomic response appears to shift from sympa- 
thetic preponderance early to vagal dominance by the 
thirty-eighth week, with a gradual slowing in the 
baseline FHR. — 

Acceleration in the FHR may be periodic or not re- 
lated to contraction. Those accélerations accompanying 
utérine contractions may occur during the contraction 
phase of the uterine pressure wave or may follow or 
precede a periodic FHR pattern. In’ the former in- 
stance, the acceleration is fairly rapid and the return to 
baseline is equally abrupt (Fig. 1). The most likely cause 
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Fig. 2. Periodic accelerations preceding and following variable decelerations. 


of this benign type of FHR acceleration is partial oc- 
clusion of the umbilical vein, which produces hypo- 
volemia, hypotension, and increased FHR via the 
physiologic mechanism of the baroreceptor. Support 
for the concept is gained by the variable nature of the 
patterns and the association with patterns of cord com- 
pression that often appear in later labor. 

Rebound accelerations that follow variable patterns 
may occur as short, abrupt FHR changes in the absence 
of fetal distress (Fig. 2). Occasionally, after prolonged 
cord compression, there may be more prolonged (20 to 
30 seconds) smooth acceleration, which may be due to 
adrenal activation by hypoxia. Goodlin and Lowe’ con- 
sidered this overshoot pattern to be ominous. 


An infrequent but more ominous pattern of accel- 
eration consists ‘of a small increase in FHR (5 to 15 
beats per minute) beginning at of after the contraction 
peak, superimposed on a smooth baseline (Fig. 3). This 
pattern is sometimes observed preceding the appear- 
ance of late deceleration. It seems to be due to hypoxia 
and may represent sympathétic activation prior to the 
occurrence of direct hypoxic cardiac depression. 

' Nonperiodic FHR accelerations are the most com- 
mon form of the pattern observed and are generally 
associated with fetal movement. These accelerations 
are typically in the range of 15 to 25 beats per minute 
and last 10 to 30 seconds (Fig. 4). Daily fetal move- 
ments increase from the eighteenth week of gestation, 
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Fig. 3. Postcontraction accelerations with a fixed baseline. These often precede the appearance of 


late deceleration. 


Table I. Antepartum FHR testing 





1973-1974 154 375 0 o 
1975-1976 178 402 38 55 
1977-1978 86* 97 509 1,281 


*CST used only for nonreactive or repetitive inadequate 
NST. 


and reach a maximum between the twenty-ninth and 
thirty-eighth week. Sadovsky and Yaffe” have deter- 
mined by electromagnetic recording that approxi- 
mately 87% (range, 64 to 100%) of all fetal movements 
are felt by the mother, and have used this capacity as a 
test of fetal well-being. Although nonperiodic acceler- 
ations in the absence of apparent fetal movement may 
be caused by lesser degrees of fetal activity, it is possible 
that other factors may be involved. The physiologic 
mechanism of these accelerations is not completely un- 
derstood. That catecholamines are not responsible is 
suggested by the fact that accelerations are not in- 
creased during the administration of beta-agonists 
which regularly produce fetal tachycardia.® The mech- 
anism underlying these accelerations may be either a 
transient decrease in vagal tone or an increase in sym- 
pathetic tone, or both, From the abruptness of many of 
these sporadic accelerations, and the observation that 
they are not accompanied by a consistent change in the 
duration of the pre-ejection period, it is likely that the 

* vagal mechanism (decreased tone) predominates.’ In 
any case, the presence of nonperiodic zccelerations 
signifies an intact nervous system and a responsive 
myocardium. 





Table II. Criteria for assessment of the NST 





Reactive Accelerations of 15 beats per minute or more 
above baseline, last 15 seconds or more 
with 5 fetal movements in 20 minutes 

No accelerations with fetal movements or 
fewer than 5 accelerations in 20 minutes; 
test period must be 40 minutes minimum 

Oscillations occurring with a frequency of 2 
to 5 cycles per minute with an amplitude 
of 5 to 15 beats per minute 

Inadequate Unreadable FHR data or no fetal movemenis 

recorded 


Nanreactive 


Sinusoidal 


Table ILI. Nonstress testing at George Washington 
University Medical Center 


Year Reactive Nonreactive Inadequate 


1977 609 452 29 128 
1978 672 587 35 50 
Total 1,281 1,039 64 178 
Patients 509 444 44 21 


Material and methods 


During the years 1973 to 1978, a total of 2,210 an- 
tepartum fetal heart rate tests were performed ọn 909 
high-risk obstetric patients (Table I). From 1973 to 
1976, the contraction stress test (CST) was the primary 
surveillance test for FHR. The nonstress test (NST) 
was introduced at the George Washington University 
Hospital in 1976. Its availability resulted in an overall 
increase in antepartum testing, whereas the frequency 
cf contraction stress testing was reduced because of its 
use as a secondary procedure. Results of the experi- 
ence with the CST were reported earlier." The present 
study focuses on the 509 patients who underwent 1,281 
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Fig. 4. Top: Reactive nonstress test with accelerations of 15 bpm. Bottom: Frequent fetal movements 
resulting in tachycardia and superimposed accele-ation. 


NSTs in 1977 to 1978. The indications for the NST 
included the major high-risk factors, and this series 
differed from the earlier one only in the higher per- 
centage of patients tested for postdatism, a relatively 
lower-risk complication that is less frequently assessed 
with the CST. 

The nonstress testing was conducted in a manner 
identical with our previous protocol for contraction 
stress testing.'’ The fetal heart rate pattern was as- 
sessed for baseline, variability, and the occurrence of 
any periodic acceleration or deceleration. The patient 
was observed for at least 40 minutes, with maternal 
vital signs recorded every 10 minutes. Palpation and 
sound stimulation were used to enhance fetal move- 


ment when this was not apparent. Fetal activity 
was recorded by the observer or by the patient on the 
uterine activity channel of the recorder. A perinatal’ 
Fellow and/or a monitoring technician performed all 
procedures in order to standardize technique and in- 
terpretation. 

The NST was defined to include four categories 
(Table II). Since the procedure was employed as the 
primary screening test for patients at risk, a reactive 
test was narrowly and strenuously defined in order to 
reduce the incidence of false negative results. At least + 
five accelerations of specific amplitude and duration in 
a 20-minute period were required. Nonreactive tests 
were recorded only after 40 minutes of observation 
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Table IV. Reactive NST correlated with poor perinatal outcome 













delivery interval 


Early labor 
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Late labor 














Patient tracing and complications tracing and complications | Apgar score Survived 

1. C. B. PROM; smooth baseline; Amnionitis; severe vari- 4/5 2,540 Yes 
moderate variables: ables; bradycardia ; 
thick meconium ` 

2. J. W. PROM; severe variables Bradycardia; sinus 3/6 1,380 Yes 

: arrest 

3. C.D. Flat baseline; moderate Severe variables with 4/6 2,100 Yes 
variables; thick late component cesar- 
meconium ean section 

4. J.T. Bradycardia; late decele- Cesarean section; 2/7 1,840 No 
ration; meconium nuchal cord twice 

5. J.B. Severe variables; meconi- Late decelerations; 2/4 5,200 No beta-strepto- 
um; accelerations with gasping; cesarean coccus sepsis 
contractions section: nuchal cord 

6. R L. PROM; meconium; se- Flat baseline; severe 1/0 3,017 No 

: vere variables variables; sinus arrest 

7. N.N. No fetal movements for Nuchal cord x3; true 0/0 3,624 No 
30 hours; thick meco- knot tight 
nium 

8. R.W Moderate variables Severe variables; meco- 4/6 2,840 Yes 


PROM: Premature rupture of membranes. 


nium 





Table V. Nonreactive nonstress test correlated with poor perinatal outcome 











Patient 





delivery interval 







Early labor 
tracing and complications 






Late labor tracing 
and complications 





Survived 


1. W.S. Unsatisfactory Precipitate labor Meconium; severe 2/3 2,810 > No 
variables; tachy- 
cardia; flat base- 
line 
2. V.C Positive Late decelerations; cesar- ~ 1/4 2,605 >. Yes 
ean section; oligohy- 
dramnios; meconium ` 
3. A.C Negative Absent FHR; intra- — 0/0 1,235 No 
uterine growth re- 
tardation 
4. J. W. Unsatisfactory Flat baseline; severe vari- Severe late decelera- 2/4 1,600 Yes 
ables tions 
5. R. K. Negative Absent FHR; intra- ~ 0/0 1,940 No 


uterine growth re- 


tardation 





with manual or sound stimulation. Inadequate tests 
had to be differentiated from reactive and nonreactive 
tests. It was important to designate tests as inadequate 
when FHR data were not readable and to avoid inter- 
preting artifact as acceleration. Finally, we separately, 
defined the sinusoidal pattern, since the cyclic baseline 
may resemble accelerations but has grave prognostic 
implications. 


Results 


« Of the 509 patients screened, 444 had repetitively 
reactive tests (Table III). Forty-four patients had 64 
nonreactive tests. These will be the subject of a more 
detailed review. There were also 178 inadequate pro- 





cedures, an incidence of 13.8%, which figure relates 
closely to the 10% reported by Fox and associates.” 
The number of inadequate procedures had been sig- 
nificantly reduced in the second year of the study by 
increased use of sound stimulation and limitation of 
the number of personnel who performed the tests. In 
the total series, only 21 patients could not be assessed 
by this procedure. 

We correlated the test results and perinatal outcome 
bv including all stillbirths, early neonatal deaths, and 


_ the Apgar scores of 6 or under at 5 minutes. Eight poor 


outcomes were identified in the reactive NST group. In 
these eight patients, the fetal monitoring record in 
labor was reviewed in toto and the chart was scrutinized 
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Fig. 5. Flow chart showing utilization of NST and CST in 
antepartum evaluation. 
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for clinical information (Table IV). At least five of these 
patients (Nos. 1, 2, 6, 7, 8) had complications of labor 
which were clearly unrelated to the previously reactive 
NSTs. Therefore, among the 444 patients with reactive 
tests, there were three false negative tests, for an over- 
all incidence of 0.7%. This figure compares favorably 
with the 1.1% false negative test rate noted in our CST 
series," 

In the 21 patients (4.1%) who had’ persistently in- 
adequate NSTs, there were three poor perinatal out- 
comes, including one neonatal death and one instance 
of the frequent occurrence of late decelerations during 
early labor. 

There was a total cf 64 nonreactive tests in 44 pa- 
tients. The percentage of nonreactive NSTs (8.6%) is 
somewhat higher than the percentage cf positive CSTs 
obtained during our earlier experience. The false pos- 
itive rate with the CST was measured by the absence oz 
late deceleration in subsequent labor (38%). In the NST 
evaluation, the false positive rate was calculated by the 
previously described poor perinatal outcome. Only five 
patients (Table V) met these criteria. It is interesting ta 
note that there were two stillbirths associated with non- 
reactive NSTs and negative CSTs (patients 3 and 5) 
within 1 week of delivery. In both cases, the clinical 
diagnosis of intrauterine growth retardation was sub- 
stantiated by autopsy. In both cases, absence of accel- 
erations was associated with a fixed, flattened baseline 
pattern of heart rate which was easily readable 
with external cardiotachometry. We have subsequently 
identified four cther patients with this extremely 
ominous pattern which calls for prompt termination of 
pregnancy. When a nonreactive NST was followed by z 
positive CST, late decelerations were found during the 
subsequent labor in each patient. This combination of 
tests suggests a very poor prognosis for vaginal deliv- 


ery. Unless spontaneous labor ensues (which must be 
monitored in its entirety), we now opt for delivery by 
cesaréan section rather than oxytocin induction cr 
stimulation (see below—persistent nonreactive NSTs). 

In the other 39 patients, in whom the nonreactive 
NST appeared to be false positive (87%),.two patterns 
evolved in the subsequent clinical course. In 22 pa- 
tients, repeat NSTs became reactive. This conversion to 
reactivity is a well-documented occurrence and may be 


` related to inadequate test periods which do not allow 


for significant phases of fetal sleep or rest. However, it 
is also possible that conversion of the nonreactive test to 
a reactive one may represent improvement in fetal 
Status. 

Among the 17 patients in whom the NST remained 
nonreactive on repeat assessment, the fetal monitoring 
tracings in subsequent labor disclosed the appearance 
of late deceleration in only five. More importantly, ia 
no instance was this late deceleration associated with 
spontaneous, unmedicated labor. The late decelera- 
tions were apparent only with the use of oxytocin 
stimulation or the application of epidural anesthesia. 
The appearance of late decelerations may signify a 
compromised placental reserve, but there is no clear 
way of eliminating a nonphysiologic stress induced by 
injudicious administration of oxytocin or conduction 
anesthesia. 


Comment 


We previously reported the relative advantages and 
disadvantages of contraction stress testing.'' The pro- 
cedure is time-consuming and requires the presence of 
a physician who is able to promptly interpret the heart 
rate tracings. Contraction stress testing is clearly not a 
cost-effective procedure, and additional disadvantages 
include the premature labor which may result from 
oxytocin stimulation, the hypertonus which may sig- 
nificantly stress the fetus and lead to emergency deliv- 
ery, and the nonphysiologic nature of the stress result- 
ing in a 30% to 40% false positive test frequency. 

For these reasons, nonstress testing has gained in- 


‘creasing acceptance as a noninvasive, low-risk proce- 


dure. In 1972, Ruttgers and associates’ observed that 


-high-risk fetuses who demonstrated acceleration with 


movement invariably had good outcome, whereas 
those with an absence of acceleration had a much 
poorer prognosis. Trierweiler and associates,’ in a ret- 
rospective study, reviewed 255 CSTs with regard to 
baseline variability and the presence of accelerations. 
Ar least 5 minutes of pre-CST baseline recording were 
required. This limited period of time accounted for the 
fact that only 75 of the 255 tests studied showed accel- 
erations. However, none of these patients had a posi- 
tive CST during subsequent administration of oxyto- 
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cin. Conversely, in the 180 patients with no accelera- 
tions in the pre-CST baseline period, 25 (14%) had a’ 
subsequently positive CST. ‘The authors pr oposed that 
nonstress monitoring could be used to replace stress, 
testing when contraindications to the CST existed. We 
have extended application of it to replace the CST as a 
screening test (Fig. 5), l . 

It is difficult to gain support for this view from the 


literature because the definition of a reactive nonstress — 


test is not standardized. Variation is apparen: particu- 
larly in (a) the number of beats per minute acceleration 
required, (b) the duration of the acceleration, (c) the 
duration of time-allowed for assessment, (d) che num- 
ber of accelerations required per number of fetal 
movements, and (e) the tse of stimulation by palpation 
or sound to arouse the “sleeping” fetus. Farzhani and 
Fenton” included accéleration occurring with spon- 
taneous contractions and interpreted reactiv:ty as evi- 
denced by acceleration of 10 beats per minute or more 
during a test period of 10 to 30 minutes. Braly. and 
Freeman" counted only those accelerations cf 20 bpm 
or more. Rayburn and associates'® recorded as normal 
any FHR acceleration during any fetal movement over 
a 20-minute period. Evertson and associates'® rétro- 


spectively redefined the reactive NST as two or more 


accelerations in a 20-minute period after noting that 
with these criteria there were no positive ensuing CSTs. 
This reduced the nonreactive percentage from 34 to 


26, thereby requiring fewer CSTs. Maintaining the. 


more rigid criteria of five accelerations in a 20-minute 
period, we observed only an 8:6% nonreactive rate 


which suggested that our screened population mix was ` 


at lower risk. Evertson and associates" also noted a false 


negative rate of 1%, which supports their conclusion: 


that the redefined criteria did not lessen the reliability 
of a reactive test. We are retrospectively reviewing our 
data and have used the newer criteria since July 1, 
1979. ; 

A review of the literature allows some conclusions to 
be drawn in regard to the role of nonstress testing as 
the primary screening technique for antepartum fetal 
monitoring..Lee and associates’’ recorded an-excellent 
correlation in 324 simultaneous ‘nonstress and stress 


tests. In the six patients with abnormal NSTs, suspi- . 


cious or positive CSTs were obtained. In all patients 
with reactive tests, the CST was negative. Farahani and 
Fenton" observed -38 patients with a positive CST, of 
whom 27 (70%) had minimal or no acceleration. Con- 
versely, among 492 patients with a negative CST, none 
had an absence of accelerations. . 
Our own experience with these testing procedures 


included 122 patients who underwent both tests simul- | 


taneously. In these patients, the CST was used because 


thé NST either was inadequate or was read as nonreac- _ 
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tive. There were 78 patients with inadequate NSTs, and 
two of these had positive CSTs. There were 44 patients 
with nonreactive tests and only six had positive CSTs 
(13. 6%). Evertson'® reported a 7.3% CST positivity 
witha nonreactive NST. We conclude that a nonreac- 
tive NST correlates poorly with the CST,’ whereas a 
reactive NST correlates very well with a negative CST. 
The fact that these tests when positive do not overlap to 
a greater degree is not surprising in view of their poor 
correlation with other antepartum indices of fetal 
health.) i À - 

Of greater importance is. the relationship between 
the NST obtained within 1 week before delivery and 
the perinatal outcome. Adverse perinatal outcome has 
been variously defined in the literature. Using a broad 
definition of perinatal morbidity, Fox and associates” 
described 163 patients with negative studies, all of 
whom had surviving infants. Twenty-four percent 
(24%) of the patients had increased perinatal morbid- 
ity. In 17, patients with a positive antepartum test, all 
infants survived, but 59% showed increased peri- 
natal morbidity. Rochard and associates’! reported less 
favorable results when they used as endpoints fetal 
survival, fetal distress during labor, prolonged neo- 
natal hospitalization, and the presence of signs of in- 
trauterine growth retardation. Of 51 babies with persis- 


` tently reactive patterns, 20% had either fetal distress 


during labor or morbid neonatal courses. However, all 
survived. Of 19 fetuses who demonstrated persistently 
nonreactive patterns, 26% died in utero and 58% re- 
quired prolonged neonatal care. Rayburn and associ- 
ates'® used the 5-minute Apgar score to identify infants ` 
with acute impairment of metabolic balance. A reactive 
NST correlated with normal-labor monitoring tracings 
in 97.7% of 131 cases, and an Apgar score of 7 to 10 in 
an identical percentage. Ten infants born after a previ- 
ously abnormal (nonreactive) test included two who 
were stillborn and eight who had normal Apgar scores. 
Rayburn and associates concluded that the NST was a 
reliable primary screening tool for monitoring fetal 
well-being. Their study docuthents three infants in 
whom the NST appeared to be falsely negative: for two 


_of these infants there were late decelerations during 


labor. Our own data substantiate this conclusion.. We 
report a false negative rate of 0.7%, which is lower than 
our CST rate of 1.1%. Nevertheless, we agree with 
Evertson and associates'® that ultrahigh-risk patients, . 
such as diabetic gravidas, should be tested twice weekly 
-(Fig. 5). 
Considerable debate centers on the issue of which 
procedure, contraction stress testing or nonstress test- 
ing, is an earlier detector of fetal distress. This report 
does not allow resolution of that question, since we 
have demonstrated nonreactive NSTs with negative .* 
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CSTs (patients 3 and 5, Table V) and, conversely, have 
observed positive CSTs with good baseline variability 
and accelerations with fetal movement. Since the latter 
is almost invariably associated with good perinatal out- 
come, we speculate that these are notiphysiologic, false 
positive CSTs. Clinically, our impression is that serial 
nonstress testing that demonstrates a progressive de- 
crease in variability arid, frequency of accelerations is 
the earliest indicator of distress and has preceded posi- 
tive contraction stress testing in the limited niimber of 
cases encountered. 

Summary. The predictability of antepartum testing 
of fetal heart rate is complicated by the criteria used for 
measuring perinatal outcome and bv the fact that 
events occur in labor which are unrelated to informa- 
tion. obtained before labor. In the data presented from 


our own experience, the following observations appear - 


to be valid, given the above-noted limitations. 

The NST test is technically easier to perform than 
the oxytocin challenge test and has no inherent risk for 
the patient and/or her fetus by the imposition of a 
potentially unphysiologic stress. Its simplicity and 
availability ii the ambulatory-care setting allows twice 
weekly screening of ulirahigh-risk. patients. 

A reactive NST is at least equally predictive of good 
perinatal outcome as is a negative CST. 

The percentage of inadequate NSTs can be reduced 
to the lével of unsatisfactory CSTs by rigidly defining 
the criteria for readability, by extending the observa- 
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tion’ period to allow for fetal rest-sleep periods, and by 
stimulating the fetus manually or by transabdominal 
sound. 

Induced “reactivity” by stimulation is equally as rele- 
vant as spontaneous reactivity. 

The false positive NST occurs with significantly 
greater frequency than the false positive CST. 

These data would suggest that the NST can be used 
as the primary screening tool to measure the “respira- 
tory activity” of the placenta, and this has been im- 
plemented on our service. The appearance of non- 
reactivity before the presence of a positive CST sug- 
gests that the NST may be an earlier, although less 
specific, indicator of in utero compromise. 

The high false positive incidence of the NST gen- 
erally requires confirmation by the CST or other 
indices of fetal distréss. Nevertheless, when a pulmo- 
nary mature infant has a fixed baseline nonreactive NST, 
verified within 12 to 24 hours, we will terminate the 
pregnancy. eS 

The fetus with both a nonreactive NST aid a positive 
CST does not tolerate induction or stimulation of labor 
and has a poor prognosis for uncomplicated vaginal 
delivery. 

Finally, it appears that this is one of those rare times 
in the field of medicine when a simpler, less expensive, 
and safer test can effectively replace its predecessor as a 
widely applied diagnostic procedure. 
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respiratory distress: A prospective controlled study 
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A trial of intravenous dexamethasone for prevention of neonatal respiratory distress syndrome was 
carried out prospectively. There were 112 treated and 188 control patients, matched for gestational 
age, birth weight, rupture of membranes, and. antepartum diagnosis. No short-term deletericus 
effects on mother or infant were demonstrable. There was an increased incidence of cesarean 
section and puerperal infection in the treated patients. This was not related to the steroid therapy. 
There was no increased incidence of infection in the traated neonates. At 28 to 33 weeks’ gestation, 
the treated newborn infants had one half the perinatal mortality and one fourth the incidence of 
severe respiratory distress syndrome seen in the controls. Urder 28 weeks, and from 34 to 36 
weeks, no difference between treated and control groups was observed. Intravenous 

- dexamethasone is effective in reducing perinatal mortality from respiratory distress syndrome, in 
premature infants delivered between 28 and 33 weeks’ gestation. (Am, J. OBSTET. GYNECOL. 


138:203, 1980.) 


DESPITE extensive research and much clinical prog- 
ress, prematurity remains the leading cause of perina- 
tal mortality in the United States. Respiratory distress 
syndrome (RDS) is the major complication associated 
with prematurity. Although there have been many ad- 
vances in the treatment of neonates with RDS, it is still 
associated with a 35% mortality rate and approximately 
12,000 neonatal deaths yearly in this country.’ 

The discovery of pulmonary surfactant in 1955? was 
followed by the observation that fatal neonatal RDS 
was associated with low levels of surfactant in autopsy 
studies.? In 1969, Liggins observed that ACTH, cor- 
tisone, or dexamethasone given to fetal sheep at 120 
days accelerated lung expansion because of an increase 


in surface-active material.4 Subsequent studies with the ` 
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use of glucocorticoids in premature lambs, rabbits, and 


primates have confirmed this observatior..°-* 

The initial clinical trial of prenatal corticosteroid 
treatment of women at risk for preterm delivery was 
reported by Liggins and Howie in 1972.* In a large, 
prospective study, they observed a significant reduction 
in RDS and neonatal mortality in pregnancies treated 
with intramuscular betamethasone, compared to place- 
bo-treated control pregnancies. This difference was 
most significant in pregnancies in which delivery was 
between 28 and 32 weeks when the treatment-to-de- 
livery interval was more than 1 day and less than 7 
days. No adverse effects on neonates or mothers were 
noted. There was no control of patient selection into 
the study other than that of risk of preterm delivery, so 
that differences in outcome may have been influenced 
by antenatal complications. Subsequent clinical trials 
have confirmed Liggins and Howie’s observations," "! 
but these latter studies have involved fewer cases, par- 
ticularly between 27 and 33 weeks. In most studies, the 
treatment and control groups were small and un- 
matched, thus limiting the conclusions drawn. A major 
factor influencing perinatal outcome that has not been 
directly addressed by these studies is premature rup- 
ture of the membranes (PROM). Premature rupture of 
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Table I. Comparison of dexamethasone-treated 


and control groups 
Steroid No steroid 
(%) (%) 





No. of cases ` 112 188 

Parity (X)* 12403 1.2+0.2 
Age (X)* 26.2 + 2.4 25.5 + 2.6 
No premature rupture of mem- 61 (54) 126 (67) 

© branes 


Premature rupture of membranes 51 (46) 62 (33) 
Prolonged rupture or membranes 44/51 (86) 44/62 (71) 
(> 24 hours) ; 





Premature labor 51 (46) 102 (54) 

Diabetes (A, B, C) 5 (4.4) 3 (1.6) 

Hypertension 6 (5.4) 18 (9.6) 

Twins 7 (6.3) 10 (5.3) 

Other 5 (4.5) 7 (3.9) 
*(X + SE). 


the membranes prior to the thirty-fourth week of 
pregnancy poses conflicting problems in management. 
First, the risk of prematurely delivering the incom- 
pletely developed fetus calls for expectant manage- 
ment, while, on the other hand, the risk of serious 
fetal and maternal infection calls for aggressive man- 
agement. Antenatal treatment with glucocorticoids, 
given over a short interval to accelerate fetal lung ma- 
turity, may permit early delivery in these cases so that 
infection can be avoided. There is one instance in 
which prenatal treatment with betamethasone in cases 
of PROM reduced the incidence and severity of RDS 
without increasing perinatal infection. The study 
population consisted of only 27 treated cases and 16 
controls, and treatment and control groups were not 
matched for antenatal complications, thus preventing 
firm conclusions from the study. 

The present ‘study prospectively evaluated dexa- 
methasone PO,* administered to patients at risk for 
premature delivery between 27 and 33 weeks. The in- 
vestigation was designed to determine the effect of 
dexamethasone treatment on the incidence and sever- 
ity of RDS in matched groups, and the immediate risks 
to mother and fetus. 


Material and methods 


All patients at risk for premature delivery at Bellevue 
and New York University Hospitals were evaluated for 
dexamethasone therapy. Antenatal gestational dating 
was assessed by menstrual history and ultrasonog- 
raphy. Patients with gestations between 27 and 33 
weeks were offered dexamethasone after informed 
consent was obtained. Patients with intrauterine infec- 
tion on admission to the hospital were excluded from 
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the study. Three hundred patients were studied: 112 
treated patients and 188 matched controls (Table 1). 
Whenever possible, amniotic fluid was obtained trans- 
abdominally under ultrasound, or transcervically with 
PROM. Fluid was analyzed for lecithin/sphingomyelin 
(L/S) ratio and was cultured. 

All patients in early labor without PROM were given 
intravenous alcohol to arrest labor, as suggested by 
Fuchs and associates."* In addition, 12 mg of dexa- 
methasone PO, was given by intravenous infusion over 
15 minutes. This dosage was repeated in 24 hours. Re- 
peated courses of treatment were given if delivery had 
not occurred by 7 days and the pregnancy was less than 
34 weeks, Patients with maternal or fetal indications for 
early delivery in the absence of labor were treated with 
the same infusions of dexamethasone, and were deliv- 
ered | to 7 days after the last dose unless the mem- 
branes were ruptured. 

PROM was diagnosed by direct visualization, as well 
as pH testing, ferning, and glucose and protein tests on 
amniotic fluid. No patient with PROM was given drugs 
to arrest labor or prophylactic antibiotics. Patients with 
PROM who were not in labor were given 12 mg of 
dexamethasone intravenously on admission. This was 
repeated in 12 hours. Delivery efforts commenced 12 
hours after the second dose, with delivery between 24 
and 48 hours after PROM. All patients were monitored 
by continuous external recording of fetal heart ratë 
(FHR), serial temperatures, and complete blood counts. 
Patients who developed intrauterine infection during 
treatment were delivered promptly. Patients with 
PROM who were not given steroids were delivered 24 to 
48 hours after rupture of the membranes. All patients 
were given an intravenous infusion of 5% dextrose on 
admission, but only the treated group received dexa- 
methasone in the infusion. 

At delivery, the infant’s weight, Apgar score, and 
gestational age by Dubowitz scoring were recorded by 
the neonatal staff. Assessment of weight for gestational 
age was based on previously published growth curves 
and physical examination." All neonates were ob- 
served in a specialized intensive-care nursery for signs 
of RDS and other complications. RDS was diagnosed 
on the basis of clinical guidelines and radiologic 
findings. Neonates who required postive-pressure con- 
trolled ventilation with high concentrations of oxygen 
(FiO: of more than 50%) were considered to have se- 
vere RDS. 

Neonatal infection was diagnosed on the basis of clin- 
ical findings and the recovery of pathogens on central 
or peripheral culture. Neonates who died were autop-" 
sied by a team of pediatric pathologists. 

Maternal infection was based on standard morbidity 
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Table IJ. Comparison of neonates, by sex, for 
gestational age between steroid and control groups 















Steroid Control 
Gestational age 
26-27 6 2 7 5 N/S 
28-30 12 8 19° 17 N/S 
31-32 15 13 26 23 N/S 
33-34 14 19 27 31 ° N/S 
35-36 4 7 7 13 N/S 
Male/female - 1.04 0.97 N/S 





N/S = Not significant. 


in addition to clinical and bacteriologic findings. Severe 
infection was defined by fever over 101° F (38.3° C) or 
positive blood cultures. Statistical significance was de- 
termined by chi-square analysis or Student’s t test 
where applicable. 


Results 


Three hundred gravidas at risk for premature deliv- 
ery between 27 and 33 weeks’ gestation were studied 
prospectively. Of those patients, 112 received dexa- 
methasone, and 188 did not receive dexamethasone 
(controls). Otherwise, clinical management of each 
high-risk patient was essentially the same in the two 
groups. Premature rupture of the membranes (PROM) 
occurred in 51 (46%) of the treated patier-ts and in 62 
(33%) of the controls. This difference was not statisti- 
cally significant, The treated and control zroups were 
well matched. There were no significant differences in 
the frequency of conditions believed to irfluence fetal 
lung maturation, such as PROM beyond 24 hours, dia- 
betes, chronic hypertension, and twin gestation. In 
addition, in both the dexamethasone-treated and con- 
trol groups, there was one patient with renal disease, 
chronic vaginal bleeding, and suspected growth retar- 
dation. Two patients in the treated group and four in 
the control group had Rh isoimmunization, Chi-square 
analysis revealed no significant difference between the 
treated and control groups (Table I). 

Neonates in the treated and control population also 
were well matched. Three hundred and twelve infants 
were delivered: one hundred and eighteen in the dexa- 
methasone group, and 194 controls. Two hundred 
and seventy-four were appropriate for gestational age 
and without major malformations. Birth weight for 
gestational age was closely matched from 26 to 3€ 
weeks (Fig. 1}. Sex distribution of the neonates were 
not significantly different between the two study 

* groups (Table II). The frequencies of low Apgar scores 
also were similar in the groups, 15.2% for the steroid 
group and 15% for the controls. The occurrence of 
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Fig. 1. Neonatal birth weight vs. gestational age between ste- 
roid and control. 


neonatal depression, defined as a 5-minute Apgar 
score below 7, significantly increased the risk and se- 
verity of RDS in both groups, compared to neonates 
with Apgar scores of 7 or more (p < 0.01) (Table II). 
The effect of low Apgar score on RDS was seen in both 
groups, although it was less in the group treated with 
steroids. 

There was one stillbirth in the series. This occurred 
in the treated group, prior to labor in an infant with 
major congenital anomalies. The uncorrected mortality 
rate (PNM) was 127/1,000 in the dexamethasone- 
treated group, and 175/1,000 in the contro] group, 
which clearly demonstrates the high-risk nature of the 
patient population under study. 

Between 28 and 33 weeks, dexamethasone treatment 
reduced the perinatal mortality significantly (p < 0.05). 
There was no statistically significant difference in 
mortality at 26 to 27 or 34 to 35 weeks between treated 
and control groups (Table IV). Moreover, dexametha- 
sone therapy significantly reduced the frequency and 
severity of RDS among the 71 treated fetuses com- 
pared to the 108 control fetuses delivered between 28 
and 33 weeks (p < 0.001). No reduction in RDS risk 
was noticed prior to 28 weeks, and only a limited re- 
duction in RDS frequency, but not severity, was ob- 
served after 33 weeks (Table V). Dexamethasone 
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Table HI. Effect of low 5-minute Apgar score on the incidence and severity of RDS among steroid 
and control groups , 











Steroids ; 


6 or less 
(%) 


7 or more 


(%) 






r 







Control 


5-min Apgar 5-min Apgar 


6 or less 7 or more 
(%) (%) 








RDS = I/15 (73) 25/84 (30) <0.05 28/35 (80) 83/140 (59) <0.05 
Severe RDS 6/15 (40) 4/84 (4.7) <0.D01 21/35 (60) 38/140 (27) <0.01 
Table IV. Effect of steroid treatment on perinatal Table V. Incidence and severity of RDS in 
mortality, by gestational age at delivery steroid-treated and control groups 
Gestational age Steroid No steroid ` Steroid No steroid 
(weeks) (%) (%) $ (%) (%) P 
26-27 7/8 (87.5) 6/12 (50.0) N/S 26-27 weeks 
28-33 7/73 (9.6) 26/124 (21)  <0.05 RDS 5/8 (63) 7/12 (58) N/S 
34-36 0/36 (0) 2/60 (3.3) N/S Severe RDS 2/8 (25) 3/12 (25) N/S 
SSS SS SS SS SSS 28-35 weeks 
RDS 29/71 (41) 80/108 (74) <0.001 
Severe RDS 8/71 (11) 50/108 (46) <0.0001 
treatment reduced the incidence and severity of RDS 34-36 weeks 
whether membranes were (p< 0.05) or were not ’ a RDS Bee o ait A E 
ý E evere 
(p < 0.01) ruptured (Table vI). A duration of PROM Total RDS 36/99 (36) 112/175 (64) <0.001 
beyond 24 hours was associated with a trend toward a Total severe RDS 10/99 (10) 59/175 (34) <0.001 


lesser incidence of RDS in the group not treated with 


‘dexamethasone (Table VII). This is consistent with the 


limited statistical significance of the stercid effect on 
RDS with PROM. Both sets of data confirm the clinical 
observation of a protective effect of PROM against 
RDS. 

The timing of delivery in relation to the initiation of 
treatment was important. Those fetuses whose treat- 
ment interval from first dose of dexamethasone to de- 
livery was over 24 hours had significantly less RDS than 
if delivery occurred before 24 hours, 27% versus 73% 
(p < 0.001). No significant difference in RDS occurred 
when the interval between first dose and delivery was 
25 to 48 hours compared to 49 to 96 hours. Thus, no 
benefit accrued from delay beyond 48 hours. However, 
an interval of less than 24 hours to delivery reduced the 


benefit of steroid therapy, probably because of in- - 


sufficient time for drug effect, and possibly insufficient 
dose. , 

No short-term adverse effects related to dexametha- 
sone treatment were noticed among the neonates. No 
specific hazard of adrenal insufficiency, hyperbiliru- 
binemia, or hypoglycemia was noticed in the dexa- 
methasone-treated neonates, compared to controls. 
Among the dexamethasone-treated fetuses there was 
no increase in stillbirth or fetal distress rates, even 
when the mothers were diabetic or had controlled 
hypertensive disease. There was no increase in the fre- 
quency or severity of neonatal infection in the dexa- 
methasone group, nor did these neonates show an im- 


paired ability to respond clinically to infection (Table 
VIII). One perinatal death due to sepsis and immatur- 
ity occurred in the dexamethasone group. This fetus 
died at 27 weeks, 4 hours post partum, with Klebsiella 


pneumonia after 38 hours of PROM. There were three 


deaths from sepsis in the control group. In two of these ` 
cases the PROM was more than 48 hours, and in both, 
Group B beta hemolytic streptococcus was recovered 
from the maternal cervix and neonate’s blood. Neutro- 
phil infiltration of the membranes was evident in both 
cases. The third case of fatal sepsis was associated with 
ambilical catheter infection. The risk of neonatal in- 
=ection was 21% (21/102) in patients with PROM, and 
7.7% (12/155) in patients with intact membranes 
tp < 0.01). Furthermore, the risk of infection doubled 
10 42% (13/31) as the duration of PROM lengthened 
beyond 48 hours (p < 0.01). 

There were no maternal deaths. There was an in- 
creased infectious morbidity among the dexametha- 
sone-treated patients, 28% vs. 15% (p < 0.02), but no 
increase in severe infections compared to control pa- 
tients. However, cesarean section was performed more 
often (p < 0.01), especially with PROM (p < 0.001), in 
the dexamethasone series. Cesarean section (40%) and, 
FROM beyond 24 hours (65%) were associated with the 
most significant incidences of maternal infection re- 
gardless of steroid treatment. When patients in both 
dexamethasone and control groups were matched for 
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Table VI. Effect of steroid treatment on RDS in fetuses w:th PROM or intact membranes (28 to 33 weeks) 


PROM 





Steroid (%) Control (%) - 


RDS 17/38 (45) 25/35 (71) 
Severe RDS 4/38 (11) 14/37 (28) 
Table VIL 


<0.95 
<0.95 


retin | 
` Steroid (%) Contro! (%) 


12/32 (38) 
4/32 (13) 


55/72 (78) 
36/72 (50) 


Effect of duration of PROM on RDS among neonates delivered between 27 and 36 weeks 





Steroids : 
26-27 wk 0/1 “0/1 2/4 2/4 1/2 1/2 
28-33 wk 4/6 (67) 1/6 (17) 9/23 (39) 3/23 (13) 4/9 (44) 0/9 (0) 
. 34-36 wk 0/1 ol > 0/4 0/4 ol 0/1 
Total 4/8 (50) 1/8 (13) 11/13 (36) 5/31 (35) 5/12 (42) 1/12 (8) 
No steroids 
26-27 wk 1/1 1/1 2/2 1/2 2/4 1/4 
28-33 wk 9/11 (82) 6/11 (55) 9/12 (75) 5/12 (42) 7/44 (50) ` 3/14 (21) 
34-36 wk 2/6 1/6 3/7 0/7 1/4 1/4 
Total 12/18 (67) 8/18 (44) 14/21 (33) 6/21 (29) 10/22 (45) 5/22 (23) 
Table VIII. Effect of steroid treatment on neonatal infection 
Steroid (%) No steroid (%) p? 
All infections 11/108 (10) 29/176 (16) N/S 
Central infections 71108 (6.4) 15/176 (8.5) : N/S 
Steroid ard PROM (%) No steroid and PROM (%) Pp 
All infections 10/51 (29) 17/62 (27) N/S 
Central infections 7/51 (14) 9/62 (15) N/S 
Steroid and no PROM (%} No steroid, no PROM (%) p 
All infections 1/57 (1.8) 12/114 (10.5) N/S 
Central infections 5/57 (8.8) 6/114 (5.3) 2 N/S 


PROM and mode of delivery, there were no differ- 
ences in infection rates: 63% for the treated group, and 
75% for the untreated group. Gravidas who received 
dexamethasone and who developed systemic infection 
responded satisfactorily to appropriate antibiotics. The 
type of infection was similar in both groups, with en- 
dometritis diagnosed in 73% of the steroid-treated 
group and in 83% of the control group (Table IX). No 
recrudescence of latent tuberculosis was noted among 
five patients with prior history of pulmonary tuber- 
culosis. g 


Comment 


Antenatal dexamethasone therapy reduced the inci- 
dence and severity of RDS among infants delivered at 
28 to 33 weeks’ gestation. Prior to 28 weeks, there was 
no significant benefit from dexamethasone. This was 

* most likely due to the immaturity of fetal lung alveoli at 
that gestational age. In addition, other problems of 
prematurity may reduce neonatal survival before 28 
wegks. Beyond 34 weeks’ gestation, mortality from 


Table IX. Type of maternal infection 


Steroid (%) ‘Control (%) 
N = 29 N= 15 p 


Endometritis 24 (83) 11 (73) N/S 
Urinary tract 2 (6.9) 3 (20) N/S 

infection 
Other 3 (10.3) 1 (6.7) N/S 
3 (10.3) 2 (13.3) N/S 


Sepsis 


RDS is uncommon, and routine treatment with dexa- 
methasone seems to be unwarranted. Although steroid- 
induced changes in the L/S ratio of amniotic fluid was 
examined in this series, an insufficient number of pre- 
treatment and posttreatment fluids was obtained to 
permit adequate statistical analysis. The clinical im- 
pression was that the L/S ratio was often accelerated by 
dexamethasone treatment. ; 

There were no demonstrable adverse effects on the 
fetus or neonate. Dexamethasone therapy did not in- 


crease the frequency or severity of neonatal infection. 


A progressive risk of infection with PROM was ob- 
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served in the patients studied. This problem was at- 
tacked by rapid induction of lung maturation and ag- 
gressive delivery. Delivery was achieved by 24 to 36 
hours after commencing steroids in patients with 
PROM. With intact membranes, delivery was at least 24 
hours but less than 7 days after the last dose of dexa- 
methasone. Those infants who became infected after 
steroid treatment showed no impairment of response 
to infection. Steroid therapy was not associated with 
fetal distress, even in patients with hypertensive disease 
and diabetes. However, cesarean section was used lib- 
erally in both treated and control groups. 

In vivo studies have shown that the placenta metab- 
olizes corticosteroids, and that dexamethasone readily 
crosses the placenta. Dexamethasone is about 20 
times more potent than cortisol. The intravenous infu- 
sion method was chosen to permit rapid pharmacologic 
action. The mothers occasionally showed flushes or 
paresthesias as side effects, but no major toxicity was 
noticed. The major maternal risk of steroid therapy is 
the possibility of a diminished resistance to infections 
and potential reactivation of latent infection. The pres- 
ent study did not find an increase in maternal infection 


related to steroid treatment. However, cesarean section’ 


was performed more often among steroid-treated pa- 
tients for fetal indications other than feta! distress, Ce- 
sarean section and PROM beyond 24 hours were the 
major significant risk factors for maternal infection in 
this study. When this was taken into consideration, the 
use of steroid did not alter infection rates with or with- 
out ruptured membranes. Mothers who received de- 
xamethasone did not have an increased frequency of 
septicemia, and they responded satisfactorily to an- 
tibiotics. No recrudescence of latent infection, such as 
tuberculosis, was noted. Thus, although the overall in- 
fection rate was greater in the steroid group, this was 
not demonstrably related to the steroid therapy. 

There may be a synergistic effect between PROM 
and dexamethasone to accelerate lung maturity. There 
is evidence that PROM beyond 48 to 72 hcurs will pro- 
duce an elevation of cortisol in amniotic fluid and um- 
bilical cord blood, and is beneficial for RDS outcome. 
However, PROM beyond 24 to 48 hours was associated 
with a” significant increase in maternal and, neonatal 
infection. Two perinatal deaths due to sepsis occurred 
in cases with PROM for more than 48 hours. Thus, the 
critical period for preventing infection seems to be the 
24 to 48 hours after PROM. 
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Dexamethasone treatment was clearly beneficial in 
this series. On the basis of these findings, it is proposed 
that all patients at significant risk for preterm delivery 
from 28 to 33 weeks be managed as follows: (1) Esti- 


-mate gestational age. (2) Evaluate for PROM. (3) Assess 


fetal pulmonary maturity. (4) Obtain informed consent 
for dexamethasone therapy. (5) With PROM: Give 
dexamethasone PO4, 12 mg intravenously every 12 
hours, two times, with planned delivery at least 12 
hours after the second dose. If labor occurs or infection 
arises, delivery is indicated. (6) With intact membranes: 
Give tocolytic drugs as needed. Give dexamethasone, 
12 mg every 24 hours, twice with delivery at least 24 
hours after the last dose. 

The use of this protocol in a controlled, prospective 
study of 300 ‘patients demonstrated that dexametha- 
sone therapy is effective in reducing perinatal mortality 
from RDS in premature infants. The perinatal mortal- 
ity between 28 and 33 weeks’ gestation was 21% for the 
controls and 9.6% for the steroid-treated group. Thus, 
steroid treatment more than halved the perinatal mor- 
tality. The incidence of RDS at 28 to 33 weeks was 74% 
for the controls and 41% for the steroid-treated group. 
Severe RDS had an incidence of 46% in the control 
group, and only 11% in the steroid-treated group. The 
benefit of steroid therapy is unequivocally seen as a 
fourfold reduction in the occurrence of severe RDS, 
with a concomitant halving of the perinatal mortality 
between 28 and 33 weeks of pregnancy. 

The risks which must be considered are short term 
and long term. Short-term maternal risks appear to be 
limited to increased use of cesarean section delivery, 
and an increased incidence of infection. These factors 
are related more to each other and the high-risk pa- 
tients studied than to the dexamethasone therapy. No 
short-term fetal risks were demonstrable in this series. 
The long-term risks to mother and child remain inde- 
terminate at present. Encouraging data have been re- 
ported by Liggins'* in patients followed up to 5 years 
after treatment. Nevertheless, caution must be exer- 
cised as 10- and 20-year data are accumulated. Thera- 
peutic enthusiasm must be restrained until safety, as 
well as efficacy, is proven. Only long-term follow-up 
studies can provide such reassurance, and there is none 
thus far. 
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Clinical significance of perceptible fetal motion 


WILLIAM F. RAYBURN, M.D. 
Columbus, Ohio 


The monitoring of fetal activity during the last trimester of pregnancy has been proposed to be 
useful in assessing fetal welfare. The maternal perception of fetal activity was tested among 82 
patients using real-time ultrasonography. All perceived fetal movements were visualized on the 
scanner and involved motion of the lower limbs. Conversely, 82% of ail visualized motions of fetal 
limbs were perceived by the patients. All combined motions of fetal trunk with limbs were perceived 
by the patients and described as strong movements, whereas clusters of isolated, weak motions of 
the fetal limbs were less accurately perceived (56% accuracy). The number of fetal movements 
perceived during the 15-minute test period was significantly (p < 0.001) greater in pregnancies with 
ruptured amniotic membranes (9.2 + 1.8) than in those with intact membranes (4.2 + 0.6). A 
favorable neonatal outcome was more common (p < 0.011 when recent visualized strong fetal 
motion was present (44 of 45 cases) than when it was absent (five of 10 cases). These findings 
reveal that perceived fetal motion is: (1) rellable; (2) related to the strength of lower limb motion; (3) 
increased with ruptured amniotic membranes; and (4) reassuring if considered to be active. 


(Am. J. OBSTET. GYNECOL. 138:210, 1980.) 


MATERNAL PERCEPTION of daily fetal activity has 
been proposed to be useful in assessing feta] welfare.?~> 
However, the reliability of the mother’s counting of 
daily fetal movements has been questioned. Sadovsky 
and associates! reported that the patient’s subjective 
sensation registered about 87% of any fetal motion re- 
corded by an electromagnetic recording device. Get- 
tinger and associates! found, in 40 pregnant women, a 
highly significant correlation between fetal motion vi- 
sualized by real-time ultrasonography and the patient’s 
subjective sensation. However, large individual varia- 
tions were present, and many women appeared to have 
a reduced sensitivity to fetal movement. 

The purpose of this investigation was to relate fetal 
motion perceived by the patient to objective ultrasound 
assessment of fetal motion in pregnancies with intact 
and ruptured amniotic membranes. The different 
types of perceptible fetal movements in each preg- 
nancy were then related to the subsequen: neonatal 
outcome. l 
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Material and methods 


Patients who were receiving obstetric care at The 
Ohio State University Hospital Clinics during the third 
trimester (28 to 43 weeks) were examined. Any compli- 
cation during the antepartum period was recorded, 
including the presence of documented prematurely 
ruptured amniotic membranes. 

All antepartum examinations were performed in the 
outpatient clinic or labor hall during a 15-minute test 
period in the late morning and afternoon. An EkoLife 
SKI scanner and an ADR real-time scanner (Model 
2130) were used. Fetal motion was visualized along the 
longitudinal axis of the fetus, particularly at the level of 
zhe fetal abdomen and lower extremities. The patient 
was instructed to describe the strength (strong or weak) 
and type (“kick,” “stretch,” “flutter,” “rollover,” “ball- 
ing-up”) of any perceived fetal movement. The ultra- 
sound scanner image was visible only to the examiner. 

` The neonatal outcome (favorable or unfavorable) 
was assessed when delivery occurred within 5 days after 
the ultrasound procedure. An unfavorable outcome 
was present only if severe birth asphyxia (Apgar scores: 
l-min, =3; 5-min, <6) or perinatal mortality occurred. 
Analysis by chi square and Student t test was used in 
comparing the data. 


Results 


Eighty-two patients were examined between August” 
and December, 1979. The mean maternal age, parity, 
gestational age, racial distribution, and frequency of 
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any antepartum complications are listed in Table I. 
Scanning for fetal motion was usually done once for 
each pregnancy, and often prior to intervention for: 
some antepartum complication. Twenty-four preg- 
nancies were complicated by prematurely ruptured 
amniotic membranes. 

Table II compares the types of fetal motion viewed 
sonographically and perceived by the patient. The pa- 
tient’s subjective sensation registered 82% of all mo- 
tions viewed sonographically. All combined motions of 
the fetal trunk and lower limbs observed sonograph- 
ically were perceived by the patients and were de- 
scribed as strong movements (kicks, stretches, roll- 
overs, balling-up). Clusters of independent, isolated 
motions of the fetal limbs were less frequent and were 
perceived less accurately (56% accuracy) in all patients 
as weak or “flutter” movements. Motion cf the upper 
extremities was perceived only in association with 
strong motion of the lower limbs. 

Each fetal movement perceived by the patient was 
visible on the ultrasound screen and involved motion of 
the lower limbs. The mean perceptible fetal motion 
during the 15-minute test period was significantly 
(p < 0.001) greater in pregnancies with ruptured am- 
niotic membranes (9.2 + 1.8) than in pregnancies with 
intact membranes (4.2 + 0.6). The accuracy of percep- 
tible fetal motion did not significantly (p < 0.05) vary 
with the presence or absence of ruptured amniotic 
membranes. 

Maternal obesity, parity, gestational age, or Braxton- 
Hicks uterine contractions did not influence the pa- 
tient’s sensation of fetal activity. The localization of any 
perceived fetal movement by the patient was generally 
very accurate, No “hiccup” or strong diaphragmatic 
movements were present during the test period. 

Fifty-five patients were delivered of infants within 5 
days after the ultrasound procedure. The mean gesta- 
tional age at delivery was 37 + 4 weeks. Only one fetus 
among the 45 who displayed strong movement (trunk 
with limb) had any significant neonatal complication; 
this fetus suffered from severe growth retardation and 
an encephalocele and died shortly after the induced 
vaginal delivery. Of the ten fetuses without visibly 
strong movement, five were perceived as being active 
later that day and subsequently were delivered without 
complication. The other five fetuses remained motion- 
less that same day and had unfavorable neonatal out- 
comes related to hydrocephalus (3), severe Rh isoimmu- 
nization (1), and an occult prolapsed umbilical cord (1). 


Comment 


The data from this relatively large number of pa- 
tients substantiate the mother’s reliability in perceiving 
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Table I. Patient population 





Age 

Parity 
Gestational age 
Race distribution 


24.4 + 6.5 years 

1.0 + 0.4 
34.4 + 4.4 weeks 
86% white, 14% black 


Antepartum course No. of patienis 
No apparent complication 24 (29%) 
Complication ` 58 (71%) 

Prematurely ruptured amniotic 24 ` 
membranes 

Postdatism 8 

Prior poor obstetric history 6 

Diabetes mellitus 5 

Hypertension 5 

Suspected intrauterine growth re- 4 
tardation 


Other 6 





Table I. Accuracy of maternal perception of fetal 
movement 











> Fetal movement Accuracy 


- of patient 





Type of 


fetal movement 


“Trunk and limb* 506 506 100 
Isolated limbt 194 349 _56 
Total 700 855 82 


*Described as strong movements (kick, stretch, rollover, 
balling-up). 
t Described as weak or “flutter” movement. 


fetal activity, as reported by Sadovsky and associates,’ 
in Israel, and Gettinger and associates,' in Great Brit- 
ain. The variation in individual perception with the use 
of real-time ultrasonography was not so great in this 
study as that reported by Gettinger and associates. The 
patients were able to localize the various perceptible 
fetal movements and to differentiate between them. 
‘This is the first known report to differentiate be- 
tween strong (combined trunk and lower limbs) and 
weak (isolated limb) fetal movements. Visible fetal mo- 
tion was characterized by means of the patient’s ter- 
minology in describing perceived fetal activity. 

Fetal motion after prematurely ruptured amniotic 
membranes has also not been described. The decreased 
intrauterine space was not found to be restrictive. 
Instead, fetal activity occurred more than twice as fre- 
quently, and thé maternal perception of fetal motion 
was as accurate as that of patients with intact amnio- 
tic membranes. The monitoring of fetal motion is 
now being used to follow our expectantly managed 
pregnancies with prematurely ruptured amniotic 
membranes. 

Our data support the findings of Manning and asso- 
ciates® that a visibly active fetus is reassuring. A lack of 
visible motion of the fetal trunk with limbs may be ex- 
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plained by a fetal rest period, the patient's supine posi- 
tion, or true fetal distress. A fetus described by the 
patient as being inactive within that same day warrants 
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Intrapartum fetal heart rate monitoring 


IV. Observations on elective and nonelective fetal heart rate 


monitoring 


H. B. KREBS, M.D. 
R. E. PETRES, M.D. 
L. J. DUNN, M.D. 

A. SEGRETI, Pu.D. 


Richmond, Virginia 


Heart rate tracings and outcome in 919 electively and 1,077 nonelectively monitored fetuses were 
compared in order to investigate the value of elective surveillance of the fetal heart rate (FHR) in 
either group. A threefold higher perinatal mortality and a twofold higher number of low 5-minute 
Apgar scores were observed among patients with risk factors compared to electively monitored 
pregnancies. In the beginning of monitored labor, fetuses with risk factors exhibited a higher 
incidence of FHR patterns with low FHR variability than fetuses without risk factors, In the final 
_ phase of labor, FHR patterns indicative of hypoxia, i.e., late decelerations and severe and atypical 
variable decelerations, were found more often in the nonelective than in the elective group. 
Umbilical cord problems reflected by tre occurrence of variable deceleration were responsible for 
the majority of low Apgar scores observed among selectively monitored fetuses. The findings and 
their implications for FHR monitoring are discussed. (AM. J. OBSTET. GYNECOL. 138:213, 1980.) 


SINCE Hon, in 1958, first reported the usefulness of 
electronic evaluation of the fetal heart rate (FHR), 
monitors have become standard equipment in the 
majority of obstetric services in the United States today 
and play an important role in the intrapartum man- 
agement of high-risk pregnancies. Although multiple 
indications for monitoring have evolved and are well 
accepted, the usefulness of intrapartum FHR monitor- 
ing for elective purposes is still controversial.” * In the 
present study, FHR changes in fetuses with and with- 
out indications for monitoring were quantitated and 
related to fetal outcome in order to draw conclusions in 
regard to the value of FHR monitoring ia either group. 
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Material and methods 


The study was performed in a retrospective manner 
and included 1,996 FHR tracings obtained from pa- 
tients in labor during the time period of. 1975 to June, 
1977. The selected FHR tracings were obtained by in- 
ternal FHR monitoring and were technically adequate 
to allow interpretation of FHR patterns mentioned 
below (Tables IIIA and IIIB). Only pregnancies of 34 
weeks’ gestation or more were included in the study. 


‘The time of monitoring exceeded 2 hours and in- 


cluded at least 30 minutes of the first stage of labor. 
The first 30 minutes of FHR tracings obtained from 
patients immediately after admission to the labor and 
delivery unit and the last 30 minutes of FHR tracings 
prior to delivery were analyzed for baseliné FHR, 
amplitude of oscillations, frequency of oscillation, ac- 
celerations, and decelerations. To each of these FHR 
patterns, 0 to 2 points were attributed according to a 
modified FHR Scoring System in a manner previously 
described.* FHR patterns scoring less than 6 points 


were called “abnormal,” 6 and 7 points “suspicious,” 


and over 7 points “normal.” 
The patients were divided into two groups: those 
who had indications for menitoring according to the 
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Table I. Relationship between indication for 





Nonelective 

Obstetric history factors 
Age >35 <16 83 
Diabetes mellitus 3 
Chronic hypertension 2 
Cardiac disease 4 
Rh sensitization 5 
Sickle cell disease 2 

Prenatal and intrapartum factors 
Anemia (Hb < 10 gm per dl) 39 
Preeclampsia 199 
Eclampsia 5 
Suspected postterm (>42 weeks) 82 
Polyhydramnios 22 
Clinical evidence of intrauterine growth retardation 31 
Vaginal bleeding, partial placental abruption l4 
Premature rupture of membranes 336 

_ Meconium-stained fluid 234 

Abnormal fetal heart tones by auscultation 3] 
Pyelonephritis 4 
Amnionitis 15 
Abnormal labor not requiring oxytocin augmentation 292. 
Induction of labor S 313 
Augmentation of labor 147 
Premature labor* 57 
Conduction anesthesia 47 

Total nonelectively monitored patients 1,077 


Elective 
Total electively monitored patients - 
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monitoring, FHR score, and Apgar score 


. | Perinatal First 30 min 
N deaths FHR score <8 






- 5-min Apgar 
Score <7 





Last 30 min - 
FHR score <8 


0 5 26. 2 
l 3 19 3 
l 2 8 3 
0 à 1 1 
0 0 1 0 
0 0 0 0 
0 3 14 2 
4 12 74 16 
l 1 2 2 
1 6 28 4 
2 4 13 4 
2 3 12 3 
1 1 5 2 
2 22 112 il 
7 42 125 29 
0 18 8 1 
0 0 1 0 
0 l 5 1 
2 19 82 9 
4 14 96 21 
1 8 ` 39 6 
1- 4 19. 3 
D 4 14 2 
16 91 373 62 
5 65 254 24 


*Pregnancies of less than 34 weeks were excluded from the study. 


Table II. Nonelective and elective fetal monitoring. 
Patient characteristics 












Patient age 218 54 21.9 53 >0,05 
Parity 9.73 141 0.72 1.86 >0.05 
Time monitored (hr) 5.30 3.94 6.96 4.87 <0.001 


*t test. 


Table IIIA. Nonelective and elective FHR 
monitoring. Abnormal FHR patterns, first 80 min 


% of % of 
n | total | n 
33 36 32 








First 30 min totel p* 





Tachycardia ; 3.0 >0.05 

Bradycardia 21 23 28 25 >0.05 

Oscillatory amplitude 180 19.6 257 23,9 <0.05 
(<6 beats/min) 

Oscillatory frequency , 13 14 48 4.5 <0.001 
(<6 oscillations/min) 

Accelerations (<5/30 min) 249 27.1 288 26.7 >0.05 

Early decelerations 50 54 43 40 >0.05 

Late decelerations 12 13 19 18 >0.05 

Variable decelerations 133 145 106 98 <0.005' 


*Chi-square test. 


Table IYIB. Nonelective and elective FHR 
monitoring. Abnormal FHR patterns, last 30 min 





Last 30 min 
Tachycardia 50 54 59 5.5 >0.05 
Bradycardia 161 17.5 201 18.7 >0.05 
Oscillatory amplitude 224 24.4 327 30.4 <0.005 
(<6 beats/min) 
Oscillatory frequency 27 2.9 66 61 <0.005 
(6 oscillations/min) 
Accelerations (<5/30 min) 367 40.0 425 39.5 >0.05 
Early decelerations 156 17.0 109 15.7 >0.05 
Late decelerations 31 35 58 5.3 <0.05 
Variable decelerations 
Total 476 51.8 512 47.5 >0.05 
Mild and moderate 371 40.4 341 316 <0.001 
Severe and atypical 105 114 171 15.8 <0.05 


*Chi-square test. 


American College of Obstetricians and Gynecologists 
Technical Bulletin from January, 1977° (nonelective or 
indicated or risk group) and those who did not (elective 
group). Pertinent data from the patient’s records were 
computerized. Analysis for limits of confidence was” 
carried out by t test and chi-square test corrected for 
continuity. 
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Table IV. Nonelective and elective FHR monitoring. Variable decelerations in last 30 min of monitored labor 











Veriable deceleratiors 





One-min Apgar score <7 Five-min Apgar score <7 








Elective group 919 476 51.3 
Nonelective group 1,077 512 47.5 





8.9 17 


82* 


: 1.8 
147* 13.6 30 2.8 





*P <0.01 chi-square test. 


Results 


The elective FHR monitoring group consisted of 919 
patients (46.0%) and the nonelective group, of 1,077 
patients (54.0%). Of the patients listed in Table I, 677 
had more than one and as many as five indications for 
FHR monitoring. Patients with preeclampsia, prema- 
ture rupture of membranes, and mecornium-stained 
amniotic fluid comprised the largest portion of patients 
with risk factors. In none of the patients listed under 
“Induction of labor” was labor stimulatec for elective 
purposes. 

A threefold higher perinatal mortality and a sig- 
nificantly higher number of low 5-minute Apgar scores 
(p < 0.001) were observed among risk patients com- 
pared to electively monitored pregnancies (Table I). 
Although there was no difference in age and parity, 
patients in the risk group were monitorec significantly 
longer (p < 0.001) than those monitored electively 
(Table II). 

In the first 30 minutes of FHR monitoring, low oscil- 
latory amplitude and frequency occurred significantly 
more often in the nonelectively monitored group than 
in the electively monitored group (p < (.05). The re- 
verse was true for the occurrence of variable decelera- 
tions (Table IITA). 

FHR patterns in the last 30 minutes also showed a 
higher incidence of low variability among risk patien:s 
(p < 0.05); in addition, late decelerations. were sig- 
nificantly increased in the nonelective group compared. 
to the elective one (p < 0.05). The overall occurrence 
of variable decelerations did not differ significantly be- 
tween the two groups; however, when subdivided inzo 
groups of mild and moderate as opposec. to severe and 


atypical variable decelerations, a shift toward more 


severe FHR abnormalities among nonelectively moni- 
tored fetuses became evident: mild and moderate vari- 
able decelerations prevailed among elzctively moni- 
tored patients, whereas severe and atypical variable 
decelerations were more common among patients with 
risk factors (p < 0.05, Table IIIB). This particular dis- 
tribution largely explains the higher number of low 

* Apgar scores associated with variable decelerations ir. 
the risk group as compared to the nonrisk group 
(Table IV, p < 0.01). 





Table V. Nonelective and elective FHR monitoring. 
Comparison of FHR tracing scores 





FHR score of first 30 min 9.21 
FHR score of last 30 min 8.23 


¥t test. 


The mean FHR scores in the first 30 minutes of FHR 
monitoring were not significantly different in the two 
groups (p > 0.05). However, FHR patterns during the 
last 30 minutes of monitoring received lower mean 
FHR scores in the nonelective group than in the elec- 
tive group (p < 0.05, Table V). 

Abnormal FHR patterns scoring 7 or less were quite 
rare during the first 30 minutes of monitoring and oc- 
curred in 7% among electively and in 8% among 
nonelectively monitored pregnancies. The difference is 
not statistically significant (p > 0.05, Table VIA). In 
the last 30 minutes of monitored labor, however, ab- 
normal FHR patterns were observed more frequently: 
29% of electively and 34% of nonelectively monitored 
patients received FHR scores of 7 or less. The differ- 
ence is statistically significant (p < 0.05, Table VIB). 

Comparison of the frequency of low Apgar scores 
reveals a higher incidence of low l-minute and 5- 
minute Apgar scores in the risk group than in the non- 
risk group. Such a difference is also observed in several 
FHR . scoring categories of both groups (p < 0.05, 
Tables VIA and VIB). In other words, a low FHR score 
(7 or less) was prognostically more unfavorable for pa- 
tients with risk factors than for patients without risk 
factors. Similarly, normal FHR patterns (FHR score of 
8 or more) provided better assurance of good fetal out- 
come in terms of Apgar scores in patients without risk 
factors than in those with risk factors. Therefore, the 
sensitivity, i.e., correct identification of adverse fetal 
outcome, was higher in the nonelective group; the 
specificity, i.e., identification of good fetal outcome, 
was higher in the elective group (Tables VIIA and 
VIIB). 

Abnormal FHR patterns were chief indications for 
operative intervention in 72 cases (7.8%) of electively 
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Table VIA. Nonelective and elective FHR monitoring. Relationship between low Apgar score and FHR score, ` 
first 30 min of monitored labor 





First 30 min 


Elective group, total 919 100.0 
FHR score <6 5 0.5 

6 and 7 60 6.5 

>7 854 93.0 

Nonelective group, total 1,077 100.0 
FHR score <6 18 1:6 

6 and 7 73 6.8 

>7 986 91.6 








146° 15.9 24° 2.6 
5 100.0 3 60.0 
29 48.3 9 15.0 
112b 13.1 124 1.4 
258" 23.9 © 62X 5.7 
18 100.0 13 72.2 
36 49.3 12 16.4 
204° 20.6 374 3.8 





Statistically significant differences (P < 0.05) are indicated by pa red symbols a-a through d-d. Chi-square test. 


Table VIB. Nonelective and elective FHR monitoring. Relationship between low Apgar score and FHR score, 
last 30 min of monitored labor 





Last 30 min 


Elective group, total 919 100.0 
FHR score <6 \ 23 2.5 

6 and 7 241 26.2 

>7 655 71.3 

Nonelective group, total 1,077 100.0 
FHR score <6 ; 50 4.7 

6 and 7 313 29.0 

>7 714 66.3 





146° 15.9 248 2.6 
20 87.0 ll 47.8 
70 27.9 10 4.0 
56° 8.7 3h 0.5 

258° 23.9 62° 5.7 
45 90.0 24 48.0 

110 36.3 22 7.3 

103° 14.2 15° 2.2 


Statistically significant differences (P < 0.05) are indicated by paired symbols e-e through h-h. Chi-square test. 


and in 114 cases (10.5%) of nonelectively monitored 
pregnancies. The difference was statistically significant 
(p < 0.05). Emergency cesarean sections were em- 
ployed more often in the risk group (53 cases, 4.9%) 
than in the elective group (25 cases, 2.7%, p < 0.025). 
Emergency forceps delivery accounted for tne remain- 
der of operative interventions and was used in 61 cases 
of risk pregnancies (5.7%) and in 47 cases (5.1%) of 
electively monitored pregnancies. The difference here 
was not statistically significant (p > 0.05). There was a 
total of 28 cesarean sections in the elective group 
(3.0%) and 293 (27%) in the nonelective group. Most 
indications in the latter group (188 cases) were for ab- 
normalities of labor. 


Comment 


A compromised fetal respiratory situation is com- 
monly reflected by FHR abnormalities.* For this rea- 
son, a high incidence of abnormal FHR patterns is 
likely to be found among pregnancies complicated by 
risk factors predisposing to impairment of maternal- 
fetal gas exchange. Certain conditions, such as chronic 
hypertension, diabetes mellitus, and preeclampsia, are 
known to cause vascular changes that limit trensplacen- 
tal oxygen transfer. The fetus may also suffer from 


hypoxia secondary to maternal anemia or heart dis- 
ease. Moreover, the use of oxytocin for the induction 
cr augmentation of labor has been implicated in detri- 
mental effects on the fetus during episodes of hy- 
perstimulation. All of these conditions and many more 
are commonly accepted indications for intrapartum 
FHR monitoring. 

The present study confirms that pregnancies with 
certain recognizable risk factors are frequently associ- 
ated with abnormal FHR patterns and result in unfa- 
vorable fetal outcome more often than pregnancies 
without such risk factors. The incidence of low 
l-minute and 5-minute Apgar scores was significantly 
higher in the nonelective FHR monitoring group than 
in the elective group (Tables VIA and VIB); perinatal 
mortality was observed in 16 pregnancies (1.4%) with 
risk factors but in only five pregnancies (0.5%) without 
risk factors (Table I). 

The difference in fetal outcome was reflected by a 
h gher incidence of abnormal FHR patterns in the 
g-oup of nonelectively monitored pregnancies, In the 
last 30 minutes of monitoring, the risk group received a 
significantly lower mean FHR score than the nonrisk 
group and yielded a higher number of FHR scores less 
tran 7 (Tables V, VIA, and VIB). The FHR tracings 
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Table VIIA. Elective and nonelective FHR 
monitoring. Sensitivity, specificity, false positive, 
false negative rates, first 30 min of monitored labor 


First 30 min Elective group © | Nonelective group 


Sensitivity 12/24 = 50:0(%) 37/62 =, 59.7 (%) 
Specificity 842/854 = 98.6 949/986 = 96.2 
False positive f 
FHR score <6 2/5 = 40.0 >- 5/18 = 27.8 
FHR score 6 51/60 = 85.0 61/73 = 83.6 
and 7 ` : 
False negative 12/854 = 1.4 37/986 = 3.8 





. 2 r 
Sensitivity = correct identification of adverse outcome (5- 
min Apgar score <7). Specificity = correct identification of 
good outcome (5-min Apgar score =7). False positive = low 
FHR score (<8) associated with good outcome. False nega- 
tive = normal FHR score (>7) associated with adverse oui- 
come. 


differed significantly in the incidence of low FHR vari- 


ability, aş well as late and variable decelerations (Tables. 


IIIA and IIIB). 

FHR variability is strongly influenced by certain 
drugs, such as morphine compounds, phenothiazines, 
diazepoxide, and magnesium sulfate.” Although both 
the electively and the nonelectively monitored patients 
received meperidine and hydroxyzine, only patients in 
the high-risk group, i.e., those with preeclampsia and 
eclampsia, received magnesium sulfate. Therefore, the 
„prognostic significance of lower FHR variability in the 
group with risk factors may be questioned. An impor- 
tant subpopulation of nonelectively monitored pa- 
tients, however, who did not receive magnesium sul- 
fate, consisted of pregnancies complicated by meécon- 


ium-stained amniotic fluid. This group has been shown ' 


to exhibit a significant increase in abnormal variability 
patterns and a decreased number of accelerations, a 
finding which was interpreted as indicative of reduced 
fetal reserve. Many fetuses with other risx ‘factors in 
this study exhibited low FHR variability already at the 
initiation of monitoring before medications were ae 
ministered (Table IIIA). 

The frequent occurrence of late decelerations in the 
last 30 minutes of monitored labor and the high num- 
ber of low Apgar scores may well be the expression of 
poor tolerance of labor, which was already foreshad- 
jowed by low FHR variability in many cases. 

“ The occurrence of hypoxia as evidenced by late de- 
celerations depends not only on certain ir:trinsic pla- 
cental and fetal factors but also on the duration andthe 
strength of labor. Since pregnancies with risk factors 
were monitored significantly longer than pregnancies 

* without risk factors, the difference in fetal outcome 
may be attributed to a difference in the length of labor. 
However, many of the high-risk patients were in-house 
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| Table VIIB. Elective.and nonelective FHR 
. monitoring. Sensitivity, specificity, false positive, 
‘false negative rates, last 30 min of monitored labor 





Last 30 min 


Elective group Nonelective group 
Sensitivity 21/24 = 87.5(%) 46/62 = 74.2(%) 
Specificity 652/655 = 99.5 , 698/714 = 97.8 
False positive í 
FHR score <6 12/23 = 52,2 26/50 = 52.0 
FHR score6 231/241 = 95.9 291/313 = 93.0 
and 7 


False negative 3/655 = 0.5 16/714 = 2.2 

Sensitivity = correct identification of adverse outcome (5- 
min Apgar score <7). Specificity = correct identification of 
good outcome (5 min Apgar score =7). False positive = low 
FHR score (<8) associated with good outcome. False nega- 
tive = normal FHR score (>7) associated with adverse out- 
come. 


patients who were placed pn the monitor as soon as’ 


labor started, whereas electively monitored patients 


were usually in good labor at the time of admission to 
the hospital. Therefore, the duration of monitoring 
was not identical with the time of labor. 

-The higher incidence of well-established labor at the 
time of initiation of FHR monitoring in the electively 
monitored group also accounts for the difference in 
variable decelerations between the two groups of pa- 
tients: in the first 30 minutes of monitoring, variable 
decelerations occurred significantly more often in the 
electively monitored group than in the nonelective 
group, whereas no such difference was found in the 


last 30 minutes of FHR monitoring (Tables HIA and 


IIIB). Variable decelerations were the most frequent 
abnormal FHR patterns encountered in our series and 
merit special consideration. As opposed to late decel- 
erations, variable decelerations do not primarily reflect 
fetal hypoxia but, rather, hemodynamic changes sec- 
ondary to sequential compression of the umbilical vein 
and arteries during uterine contractions.° 

A hypoxic component may supervene if the duration 
of the interruption of the fetal blood supply surpasses a 
certain limit.!° The threshold is likely to.be low in bor- 
derline compensated fetuses on the verge of hypoxia 
secondary to a compromised maternal-fetal gas ex- 
change. Certainly, many patients with risk factors, such 
as preeclampsia, maternal diabetes, or chronic hy- 
pertension, fall into this category. Therefore, it is not 
surprising that we observed significantly more severe 
and atypical variable decelerations with a concomitant 
increase in low Apgar scores in the pregnancies with 
risk factors than in those which were monitored elec- 
tively (Table IV). 

A normal FHR tracing is generally associated with 
good fetal outcome”; individual abnormal FHR pat- 
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terns, on the other hand, correlate poorly with low 
Apgar scores or fetal acidosis.* The fetal status is better 
reflected by multiple FHR changes at the same time 
which may be assessed separately and quantitated by a 
FHR scoring system.!? Poor fetal prognosis correlates 
directly with the height of the FHR score. In the pres- 
ent study, FHR tracings were allocated to one of three 
prognostic categories according to the FHR score. The 
outcome for fetuses with and without risk factors was 
then compared within each scoring category and re- 
vealed that electively monitored fetuses received high- 
er Apgar scores than nonelectively monitored fetuses 
with quantitatively identical FHR changes (Tables VIA 
and VIB). It appears that certain risk factors have a 
particular impact on fetal prognosis. For example, 
fetuses with indications for monitoring were significant- 
ly more often delivered by cesarean section than those 
without risk factors. For reasons which will be discussed 
in a subsequent report, fetuses with the same FHR score 
received lower Apgar scores when delivered by cesarean 
section than when delivered vaginally. Similarly, fetuses 
with meconium-stained amniotic fluid received lower 
Apgar scores than those without, in spite of quantita- 
tively identical FHR changes.® 

Electively monitored fetuses have little danger from 
hypoxia secondary to uteroplacental insufficiency, 
However, they are exposed to umbilical cord problems 
just as frequently as fetuses with indications for moni- 
toring: 72% of low 5-minute Apgar scores of fetuses 
without risk factors were associated with variable decel- 
erations which are known to reflect compression of the 
umbilical cord. Labor itself imposes a significant risk 
upon any fetus, thus demanding the utmost attention 
to this critical phase of life. Electronic surveillance of 
the FHR is, above all other means, suitable because of 
its high sensitivity and specificity. 

Over 50% of low 5-minute Apgar scores were cor- 
rectly identified by abnormal FHR patterns at the time 
of initiation of monitoring- Just prior to delivery, FHR 
patterns predicted approximately 80% of adverse and 
. 99% of good fetal outcomes. Nineteen of the fetuses 
who suffered perinatal mortality (90%) exhibited ab- 
normal FHR tracings. Retrospective analysis of the in- 
trapartum and postpartum management of neonates 
who died suggests that the outcome in at least five of 
the risk patients and two of the electively monitored 
patients may have been more fortunate if abnormal 
FHR patterns indicative of fetal distress had prompted 
earlier operative intervention. Similarly, approximately 
50% of electively and nonelectively monitored fetuses 
with low 5-minute Apgar scores might have performed 
better if the FHR abnormality had been recognized 
earlier and decisive action taken sooner. 
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A major problem associated with FHR monitoring is 


‘the high false positive rate, i.e., occurrence of abnormal 


FHR patterns not associated with clinically obvious 
fetal distress. Abnormal FHR scores (5 or less) com- 
monly represent severe FHR abnormalities, consisting 
of late or severe variable decelerations, low variability, 
and absence of sporadic accelerations. We called this 
pattern a “decompensated distress pattern” and found 
that it was associated with 89% of low l-minute and | 
48% of low 5-minute Apgar scores."* The false positive 


' rates of 11% and 48%, respectively, are tolerable. Un- 


fortunately, over 85% of abnormal FHR patterns ob- 
tained a “suspicious” FHR score (6 and 7 points) indi- 
cative of a “compensated distress pattern.” These 
fetuses frequently exhibited low l-minute Apgar scores 
(32%) but infrequently low 5-minute Apgar scores 
(6%. The false positive rates of 68% and 94% are so 
high that operative intervention based on a suspicious 
FHR pattern cannot be recommended. Instead, at- 


`. tempts to improve the FHR pattern by positional 


change of the mother, administration of oxygen, care- 
ful manipulation of the fetus, or inhibition of uterine 
activity should be made. Low FHR variability and lack 
of sporadic accelerations should not be considered to 
be prognostically unfavorable until attempts to arouse 
the fetus have been made. A patient with a suspicious 
FHR score should be delivered by the most expeditious 
route if the FHR pattern worsens inspite of the appli- 
cation of the conservative measures outlined above. We 
think that FHR monitoring applied in this manner 
provides a most useful basis for intrapartum manage- 
ment of fetuses with and without risk factors. 


Conclusions ~ 


1. Fetuses with risk factors do not tolerate the stress 
of labor well. They often exhibit signs of a com- 
promised respiratory situation and suffer from a high 
perinatal morbidity and mortality. Abnormal FHR pat- 
terns indicative of low fetal reserve (decreased FHR 
variability) and hypoxia (late decelerations; severe or 
atypical variable decelerations) occur more frequently 
in the risk than in the nonrisk group. 

2. Fetal outcome in the risk group is also influenced 
by the risk factors themselves, which may modify in- 
trapartum and postpartum management: electively 
monitored fetuses received higher Apgar scores than 
nonelectively monitored fetuses with quantitatively 
identical FHR changes. 

3. Fetuses without risk factors have the same chance 
of suffering from umbilical cord problems as do fetuses 
with risk factors. Cord problems are frequent, unpre-" 
dictable, and responsible for the majority of low Apgar 
scores observed among electively monitored fetuses. . 
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Variable decelerations give early and reliable warnings 


of funicular complications. This is a.strong argument ` 


for routine monitoring of every patient in labor. 
4, FHR monitoring is a very sensitive and specific 
method for identification of fetal stress situations. A 
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high incidence of abnormal FHR tracings associated 
with good fetal outcome requires evaluation of the 
FHR pattern in the light of response to intrauterine 
resuscitative methods. 
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Re-evaluation of birth weights at high altitude 


Study of babies born to mothers living at an altitude of 


3,100 meters 


ERNEST K. COTTON, M.D. 
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MICHAEL SIMMONS, M.D. 
Denver and Leadville, Colorado 


Babies born at altitudes above 2,700 meters have been reported to be below normal birth weight 
and small for gestational age (SGA). In a study of a spacific community (Leadville, Colorado, 
altitude 3,100 meters) over a period of 14 months (ending November, 1978), 215 newborn infants 
were found to be appropriate for gestational age (AGA), with the entire group having a mean birth 
weight (3.16 kilograms) similar to that of newborn infants in Denver, Colorado (3.12 kilograms). This 
study from a community with a stable population indicetes that babies born at high altitude are AGA. 
The increased morbidity which does occur for these beb'es is not due to SGA factors. (AM. J. 


OBSTET. GYNECOL. 138:220, 1980.) 


BIRTH WEIGHT: has been reported to be lower for 
babies born at high altitude.” * McCullough and asso- 
ciates* confirmed this observation and indicated that 
these babies were also small for gestational age (SGA). 
Their data were obtained from Colorado birth cer- 
tificates of babies born between 2,744 and 3,100 meters 
and between the years 1969 and 1973. Lahiri and asso- 
ciatés,* when studying the ventilatory response to 
hypoxia of babies born at 3,850 meters (Puno, Peru), 
also indicated that babies born at high altitude were 
SGA. In all of these reports, problems exist: (1) ques- 
tionable lack of consistency in reporting weights with 
proper gestational age; (2) variations in the manage- 
ment of pregnancy, such as adhering to the practice of 
limiting maternal gain in weight to under 9.1 kilograms 
(20 pounds); (3) the possibility of chronic undernutri- 
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» tion in women before the onset of pregnancy. Since 


morbidity and mortality may be increased for babies 
born at high altitude, and since SGA babies do carry a 
higher risk factor than, those appropriate for gesta- 
tional age (AGA),° an accurate determination of birth 
weight and gestational age is necessary. This report 
concerns a select population living at an altitude of 
3,100 meters. Our clinical impression was that babies 
born at that altitude were not smaller than babies born 
at lower elevations. The findings verified the clinical 
impression that babies born at 3,100 meters are appro- 
priate in weight for gestational age. 


Method of study 


Maternal population. All the mothers who were in- 
chided in this study had lived in Leadville, Colorado, 
for more than 2 years. These mothers did not travel 
below 3,100 meters for more than 10 days during their 
pregnancy. The population was made up of 25% 
Mexican-Americans and 75% Caucasians. Both parents 
had completed a minimum of 10 years of education, 
with 82% of the mothers and 89% of the fathers having 
had 12 years or more of education. 

Management of pregnancy and delivery. The preg- 


` nancies were consistently managed by one of four fam-, 


ily practitioners who had their offices in Leadville. The 
women were not malnourished prior to pregnancy, 
and the average gain in weight + standard deviation 
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Table I. Distribution of 215 babies born in 
Leadville, according to gestational age, and 
comparison of gestational age determined by 
physical examination to gestational age by last 
menstrual period 










Gestational age by 
last menstrual period 
(wh) 


Gestational age by 
physical examination 
(wk) 


No. of 
babies 





33 2 33—1 baby 
34—1 baby 
34 2 34—1 baby 
40—1 baby 
35 4 35—43 babies 
39—1 baby 
36 6 36—E babies 
40—1 baby 
37 10 - 836— babies 
37—£. babies 
38 13 37—£ babies 
38—6 babies 
39—S5. babies 
42—1 baby 
39 61 36—1 baby 
37—1 baby 
39—58 babies 
40—1 baby 
40 86 38—1 baby 
39—& babies 
40—"'5 babies 
41—1 baby 
42—1 baby 
4) 21 36—1 baby 
39—1 baby 
40—6 babies 
41— 73 babies 
42 10 39—2 babies 
40—6 babies 
42—. baby 
43— baby 


was 9.64 + 0.80 kilograms (or 19.5 to 23 pounds). All 
mothers who had lived in Leadville for 2 years or more 
were included in the study; 15 had a gain in weight 
below 9.1 kilograms, and 21 had a gain in weight above 
11.3 kilograms. 

Data analysis. Each baby was placed into a group 
according to gestational age as determined by the 
mother’s last menstrual period. The mean and stan- 
dard deviation were determined for weight and length 
in each group. The weight data were plotted on the 
Colorado Intrauterine Growth Chart.” 


Results 


Two hundred and fifteen babies were delivered dur- 
ing a 14-month period ending November, 1978. Dur- 
‘ing this period, age at birth fell between 33 and 42 
weeks’ gestation, In general, the gestational age de- 
termined by the last menstrual period corresponded to 
that determined’ at birth by physical examination 
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‘Table II. Mean and one standard deviation (1 SD) 


of weights and lengths of 215 babies as those 
measurements relate to gestational age determined 
by last menstrual period 


Gestational age Weight (kg) ` Length (cm) 
(wk) (Mean + I SD) (Mean + 1 SD) 





33 1.95 + 0.21 42.55 + 6,29 
34 2.55 + 0.46 45.10 + 2.69 
35 2.23 + 0.57 43,18 + 4.51 
36 2.41 + 0.59 44.45 + 4.11 
37 2.59 + 0.57 45,10 + 2.41 
38 2.85 + 0.21 47.18 + 2.20 
39 2.97 + 0.42 47.93 + 2.75 
40 3.22 + 0.42 48.88 + 2.57 
41 3.32 + 0.46 49.70 + 3.21 
42 3.18 + 0.44 49.85 + 3.08 


(Table I), The mean weight for the entire group was 
3.18 kilograms + 2.16 (one standard deviation), Table 
II gives the mean and standard deviation (SD) for the 
weights and lengths of the babies for each gestaticnal 
age (as determined by last menstrual period). The 
weights are plotted as their means and SD on the 
growth chart. Fig. 1 indicates where these babies fit for 
weight at each gestational age range. The mean weight 
for each age group fell between the twenty-fifth and 
seventy-fifth percentiles, but three groups (35, 36, 37) 
were slightly below the twenty-fifth percentile. No baby 
fell outside of the nineteenth or ninetietk percentile of 
the growth chart. 


Comment 


During the period of 1969 to 1973, McCullough and 
associates? calculated that the mean birth weight for 
babies born at high altitude was 2.92 kilograms com- 
pared to 3.16 kilograms for babies born in Denver. 
During our 14-month study that ended in November, 
1978, the mean birth weight was 3.18 kilograms, which 
is comparable to the 3.16 kilograms recorded for babies 
in Denver. Fig. 1 and Table II show that the babies in 
Leadville were also AGA and not SGA as found by 
McCullough and associates.* Since McCullough and as- 
sociates took their data from the birth certificates of 
Colorado babies, their report encompassed the entire 
mountain area of the state and did not focus on one 
community. Multiple factors aside from high altitude 
could alter the birth weight, but a study of a single 
community would eliminate some variables. 

Leadville is a large mining community comprised of 
10,000 persons living at 3,100 meters. The Leadville 
hospital is the highest in North America, Economically, 
the mining industry is very stable, and has not resulted 
in any fluctuations in population. Per capita income for 
this county (Lake County) ranks second highest in the 
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Fig. 1. Mean birth weight + 1 SD as plotted for week of gestation as determined by last menstrual 
period. Gestational graph is from Lubchenco and associates.’ 


state, Prenatal care was consistent, and no unusual di- 


etary restrictions were imposed. The mother’s gain in ° 


weight was not limited to 9.1 kilograms (20 pounds) or 
less. Labor was not induced unless cesarean section was 
indicated. It is possible that the low birth weight® may 
have resulted from prior obstetric practice which pre- 
vailed in the mountain communities and was not re- 
lated to altitude. Our analysis of the birth weights, 
lengths, and gestational ages of neonates from a very 
stable population living at 3,100 meters indicates that 


babies born of mothers who have lived at 3,100 meters 
for at least 2 years have the same weights and the same 
gestational ages as those of babies born in Denver and 
at sea level. This is the first study which indicates that 
infants born at altitude are not of lower birth weight 
than those born at sea level, but it must be recognized 
that a selected population was studied. 

With the elimination of the risk of a low birth weight, 


other factors which may increase morbidity and mor- 


tality for babies born at altitude can be evaluated. 
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An alternative to antepartum fetal heart rate testing 
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The high-risk pregnancies of 203 patients were prospectively studied to test the hypothesis that the 
maternal perception of fetal movement is as useful as antepartum fetal heart rate testing (AFHRT) 
in assessing fetal welfare. Evidence for an active fetus (186 cases, 92%) was usually followed by a 
normal AFHRT result (320/330 results, 97%). Furthermore. a favorable perinatal outcome was 
equally predicted by an active fetus (168/186 cases, 90%) and a normal AFHRT result (173/190 
cases, 91%). Evidence for an inactive fetus was less sensitive but not significantly different from an 
abnormal AFHRT in predicting an unfavorable perinatal outcome (10/17 cases versus 11/13 cases, 
p > 0.05). However, an abnormal AFHRT result coincident with fetal inactivity was highly predictive 
of an unfavorable neonatal outcome in nine of 10 cases. In conclusion, the data reveal that a record 
of fetal activity by the compliant patient is a reliable a ternative to AFHRT for the initial screening of 


fetal well-being. (AM. J. OBSTET. GYNECOL. 138:223, 1980.) 


ANTEPARTUM FETAL HEART rate testing (AFHRT), 
which includes nonstress testing (NST) and contractior. 
stress testing (CST), has gained popularity in assessing 
fetal well-being. However, the time required to satisfac- 


torily perform or repeat each test, the difficulty in in-' 


terpretation, and the overall cost-effect-veness can be 
definite limitations. An alternate method to initially 
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screen fetal welfare may overcome such restrictions 
and improve the usefulness of AFHRT. 

At this institution, many pregnant patients with an- 
tepartum complications have been instructed to record 
perceived fetal motion for a minimum 1-hour rest pe- 
riod each day. Our general impression has been that an 
active fetus is reassuring and will be associated with a 
normal AFHRT result and an eventual favorable peri- 
natal outcome.’ Prior studies involving sensitive elec- 
tromagnetic devices? and real-time ultrasonography*~® 
have shown the maternal perception of fetal movement 
to be reliable. The purposes of this investigation were 
to determine the predictability of fetal movement pat- 
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Table I. Patients who had antepartum 
complications and counted fetal movemer.ts 








Antepartum complication 


Postdates ` 85 41.9 
Pregnancy-induced hypertension 28 13.8 
Diabetes mellitus 21 10.3 
Chronic hypertension 14 6.9 
Prior stillbirth 12' 5.9 
Suspected fetal growth delay 1] 5.4 
Third-trimester bleeding 6 3.0 
Rh isoimmunization . 6 3.0 
Other 20 9.9 
Total 203 100 





Table II. Fetal movement pattern and subsequent 
AFHRT result 










Subsequent AFHRT result 





Fetal 
movement pattern 





Active 330 320 97 10 3 
Inactive 19 9 44 10 56 
Total 349 329 94 20 6 


terns with subsequent AFHRT results to compare re- 
cent fetal movement patterns with AFHRT results in 
predicting the subsequent course of the fetus during 
labor and after delivery. 


Material and methods 


This prospective investigation was undertaken dur- 
ing a 16-month period at the University of Kentucky 
Medical Center (September, 1978, to April, 1979) and 
at The Ohio State University Hospital and Clinics (July, 
1979, to February, 1980). Any patient who was cared 
for by the authors and whose antepartum course was 
complicated was asked to participate after the thirty- 
third week of gestation, when intervention for fetal in- 
terest seemed plausible. The maternal age, race, parity, 
primary antepartum complication, and gestational age 
at delivery were recorded. To avoid confusion, any 
pregnancy complicated by prematurely ruptured am- 
niotic membranes or by multiple gestation was ex- 
cluded, 

The patient was told to record any perceived fetal 
movement (except hiccups) during at least one conve- 


nient hour each day. She was encouraged to lie on her. 


left side to improve uteroplacental circulation. Patients 
were told to contact these investigators when a concern 
about a lack of fetal movement occurred. Charts given 
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to the patient to record perceived fetal movements 
were returned at each clinic visit, during admission for 
delivery, or in the mail after postpartum discharge. 

Clinical judgment was required in differentiating be- 
tween an active and an inactive fetal movement pat- 
tern. Two consecutive days of apparent fetal inactivity 
and classification in the lower 5% of all cases from all 
weeks were considered prerequisites for a fetus to be 
classified as inactive. The fetal movement charts were 
reviewed to determine a critical value for a number of 
fetal movements per hour, such that when applied for 
any two consecutive days across all patients, the result 
would give 5%. The value determined for an inactive 
fetal movement pattern was three or less movements 
per hour for two consecutive days. A fetus was consid- 
ered active if four or more movements were perceived 
for each convenient hour of daily counting. 

The fetal movement pattern of each pregnancy was 
compared to each subsequent AFHRT result. NST was 
routinely done initially and interpreted by two or more 
physicians as being either reactive, nonreactive, or un- 
satisfactory? without prior knowledge of the fetal activ- 
ity pattern. For the NST result to be reactive, two or 
more adequate accelerations. of the fetal heart rate 
baseline during the initial observation period or upon 
fundal palpation were necessary.® * A reactive NST 
result was usually repeated weekly.‘ A repeat nonreac- 
tive NST result required CST, which was interpreted as 
positive, suspicious, or negative, A normal AFHRT re- 
sult was defined as a reactive NST or a negative CST. 
An abnormal AFHRT result was a nonreactive NST 
(only if a CST was contraindicated) or a suspicious or 
positive CST. 

Within the week prior to delivery, the result of the 
most recent AFHRT (normal or abnormal) and the 
daily fetal movement pattern (active or inactive) were 
independently compared to the subsequent fetal out- 
come during labor and after delivery. The perinatal 
outcome (favorable or unfavorable) was determined by 
two or more physicians. The outcome was classified as 
unfavorable if one or more of the following was pres- 
ent: (1) perinatal mortality, (2) abnormal fetal heart 
rate tracing during the first stage of labor (persistent 
severe variable decelerations, repetitive late decelera- 
tions, prolonged unexplainable loss of beat-to-beat 
variability), (3) combined Apgar scores of =6 at 1 
minute and at 5 minutes, (4) severe fetal growth retar- 
dation (lower fifth percentile of birth weight for gesta- 
tional age), (5) major fetal anomaly, or (6) prolonged 
neonatal hospitalization (>5 davs) for complications 
other than social or prematurity reasons. 

The data from both institutions were compiled and 
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analyzed with Student's t test and chi-square test‘analy- ' 
sis. A p value greater than 0.05 was eensiderss not ; 
significant. 


Results | 


Of the 203 qualifying patients, 86 were . from the 
University of Kentucky and 117 from The Ohio State 
University. These two groups of patients did not vary 
significantly (p > 0.05) in maternal age (26 + 5 years, 
range 16 to 39 years), race (73% white, 27% black), 
parity (38% primiparous), and gestational age (41 +3 
weeks, range 34 to 45 weeks). Primary antépartum 
complications principally involved postdatism (>42 
weeks), hypertension, and diabetes mellitus (Table I). 
The majority of the patients were routinely examined 
in our outpatient clinics and did not require antepar- 
tum hospitalization (166 of 203 cases, 82%) 

Table II compares the-prior fetal movement pattern 
with 349 subsequent AFHRT results. The majority of 
conditions irivolved an active fetus and a subsequent’ 
normal AFHRT result (320 of 330 tests, 


tially by a nonreactive NST result (14 of 19 tests) and 


required , repeat: NST or CST. The 10 abnormal - 


AFHRT results with prior evidence of an active fetus 
involved nonreactive NST$ with a contraindication to 
CST (3), suspicious CSTs (4), and positive CSTs (3). 
Table III compares fetal movement patterns with 
AFHRT results in predicting the perinatal outcome. A 
favorable perinatal outcome was present in the major- 
ity of pregnancies (175 of 203 cases, 86%), and the 
predictive value of an active fetal movement pattern 
(168 of 186 cases, 96%) was not significanily different 
(p > 0.05) from the predictive value of a normal 
AFHRT result (173 of 190 cases, 91%). An unfavorable 


e perinatal outcome following such reassuring results 


was not more commonly associated with a particular 
antepartum complication (postdates, hypertension, di- 


abetes mellitus) but was more related to intrapartum $ 


complications (umbilical cord accidents, traumatic de- 


livery, inappropriate analgesia or anesthesia), major , 


congenital anomalies (anencephaly, hydrocephalus, 
Ebstein’s anomaly), neonatal respiratory distress (me- 
conium aspiration, inappropriate intubation, transient 
tachypnea, group B streptococcal pheumonia), and 
fetal alcohol syndrome. Two cases were found-in which 
the unfavorable perinatal outcome was preceded by 
evidence of an active fetus but an abnormal AFHRT 
result. Late decelerations on-intrapartum fetal moni- 


storing in the case complicated by pregnancy-ind aced , 
hypertension was related to a partial abruptio pla- 


centae. The other pregriancy was complicated by diabe- 


87%). Evi- 


dence for an inactive fetus was frequently followed ini- - 
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` Table w. Comparison of fetal movement pattern, 
recent AFHRT result, and sabsegueni 
perinatal outcome 







__ Perinatal outcome 





Un- 
favorable 






Favorable 





Test result 


Ative fetus: . 
Normal AFHRT ` 183 167 91 16 gt 
Abnormal AFHRT > 3e 1 33 2 66 
Inactive fetus: is 
Normal AFHRT 7 6 86 1 14 
. Abnormal AFHRT 10 1 10 9 90 
Total 203 175 86 28 14 


.*Involved intrapartum complications (umbilical cord acci- 
dents, traumatic delivery), major fetal anomalies, neonatal 
respiratory distress, and fetal alcohol syndrome. 


tes welig with renal involvement, and the fetus was 
mildly growth retarded and mildly hydrocephalic. 

An inactive fetal movement pattern was less sensitive 
than an abnormal AFHRT result in predicting an un- 
favorable perinatal outcome (10 of 17 cases of 59% 
versus 11 of 13 cases or 86%), but this difference was 
not significant (p > 0:05). An inactive fetus with an ab- 
normal AFHRT result was very predictive of an unfa- 
vorable perinatal outcome in nine of 10 cases. Condi- 
tions associated with an unfavorable perinatal outcome 
involved hydrocephalus (2), severe: Rh isoimmuniza- 
tion (2), maternal sepsis and acidosis (2), fetal perito- 
nitis, severe fetal growth retardation in a known drug 
addict, and a nuchal cord accident. 


Comment 


Data from this large number of high-risk pregnan- 
cies substantiate prior preliminary reports that a preg- 
nancy with an active fetus will be followed by a normal 
AFHRT result." 3? This was especially true when a non: 
reactive NST result was followed by reactive NST or 
negative CST results. Timor-Tritsch and associates? 
have shown that fetal heart rate acceleration (>10 bpm 


` above the baseline) has been observed in 91% to 100% 


of fetal movements (especially rolling or stretching 


_ motions). ' 


This is the first known report to , show that an active 
fetus aš described by daily fetal movement counting is 
as predictive as a normal AFHRT result in forecasting 
a favorable perinatal outcome. An inactive fetus was 
less sensitive in determining fetal distress than an ab- 
normal AFHRT result, and the effort and expense to 
undertake AFHRT are recommended. 

This noninvasive technique has many positive fea- 


226 Rayburn et al. 


tures. The patient can become more involved in assess- 
ing her child’s well-being prior to birth and is reassured 
with an active fetus. Rest while reclining on her left side 
for 1 hour or more each day is stressed and should 
improve uteroplacental perfusion. Readily available in- 
formation outside the clinic setting is gained on a daily 


rather than a semiweekly basis. Fetal heart raté testing- 


would be more cost-effective if indicated for compli- 
cated pregnancies only wheri an inactive fetus is re- 
corded or when fetal movemént counting has not been 
performed. 

False positive or reassuring results with the fetal 
movement technique were infrequent (18 of 186 cases). 
Reasons to explain this disparity were the same as for 
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fetal heart rate testing and involved intrapartum or 
neonatal complications beyotid the technique’s testing 
capabilities. 

The technique of fetal movement counting was gen- 


-erally well accepted. Ideally, high-risk pregnancies 


should be followed closely by the same physician(s) who 
can communicate well with the patient. New charts 
were given to the patient at each clinic visit, and re- 
turned charts were placed on the antepartum record. 
Patient anxiety was infrequent, and concern expressed 
to the physician was uncommon. This counting tech- 
nique is now being used as early as the twenty-eighth 
week of gestation. 
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In the January 15, 1980, issue of the JouRNAL, in the article, “Amniotic fuid lipids in 


sickle cell disease,” 


by Das and Foster, on page 212, in the third sentence under the 


“Results” heading, the excitation and emission maxima values were reversed. The sentence 
should read, “Lipid extracts from amniotic fluid of sickle cell patients. showed fluorescence 
excitation and emigsion maxima at the 345 nm and 450 nm regions, respectively. 
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hemolysis may occur. Maintain adequate fluid intake 
to prevent crystalluria and stone formation. 

Adverse Reactions: B/ood dyscrasias (agran- 
ulocytosis, aplastic anemia, thrombocytopenia, 
leukopenia, hemolytic anemia, purpura, hypopro- 
thrombinemia and methemoglobinemia); allergic 
reactions (erythema multiforme, skin eruptions, 
epidermal necrolysis, urticaria, serum sickness, 
pruritus, exfoliative dermatitis, anaphylactoid reac- 
tions, periorbital edema, conjunctival and scleral in- 
jection, photosensitization, arthralgia and allergic 
myocarditis); gastrointestinal reactions (nausea, 
emesis, abdominal pains, hepatitis, diarrhea, 
anorexia, pancreatitis and stomatitis); CNS reactions 
(headache, peripheral neuritis, mental depression, 
convulsions, ataxia, hallucinations, tinnitus, vertigo 
and insomnia); miscellaneous reactions (drug fever, 
chills, toxic nephrosis with oliguria and anuria, 
periarteritis nodosa and L.E. phenomenon). Due to 
certain chemical similarities with some goitrogens, 
diuretics (acetazolamide, thiazides) and oral hypo- 
glycemic agents, sulfonamides have caused rare in- 
stances of goiter production, diuresis and hypo- 
glycemia as well as thyroid malignancies in rats fol- 
lowing long-term administration. Cross-sensitivity 
with these agents may exist. 

Dosage: Systemic sulfonamides are contraindicated 
in infants under 2 months of age (except adjunc- 
tively with pyrimethamine in congenital toxoplas- 
mosis), Usual adult dosage: 2 Gm (2 DS tabs or 4 
tabs or 4 teasp.) initially, then 1 Gm b.i.d. or t.i.d. 
depending on severity of infection. 

Usual child's dosage: 0.5 Gm (1 tab or teasp.)/20 Ibs 
of body weight initially, then 0.25 Gm/20 Ibs b.i.d. 
Maximum dose should not exceed 75 mg/kg/24 hrs. 
Supplied: DS (double strength) Tablets, 1 Gm sulfa- 
methoxazole; Tablets, 0.5 Gm sulfamethoxazole; 
Suspension, 0.5 Gm sulfamethoxazole/teaspoonful. 


Roche Laboratories 
C ROCHE Division of Hoffmann-La Roche Inc. 
| ®© Nutley, New Jersey 07110 
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CLINICAL BIOSTATISTICS 


This unique book critically examines the entire 
field of clinical biostatistics. It presents a series of 
original articles that first appeared over a five year 
period in Clinical Pharmacology and Therapeutics. 
Widespread reader acclaim and the timeliness of the 
subject prompted publication of the essays into con- 
venient book form. 

The essays are logically arranged into 29 
chapters and organized into five major sections, 
each preceded by brief commentary written 
especially for the book. You'll find informative 
discussions on the diverse statistical techniques 
used in medical practice and research; research 
and design problems; presentation of data; and 
methods of data analysis. Dr. Feinstein has 
reorganized his original articles to provide you 
with a completely current guide to the biosta- 
tistics used in both clinical and investigative 
situations. He also offers valuable insights into 
topics either totally neglected or inadequately 
covered in conventional texts. Throughout, dis- 
cussions are written in lively prose style, which 
makes the subject both interesting to read and 
easy-to-understand. Why not benefit from Dr. 
Feinstein’s expert guidance firsthand—order 
your copy of CLINICAL BIOSTATISTICS today! 


By Alvan R. Feinstein, M.D., 1977, 468 pages 
plus FM I-XIV, 6-7/8” x 10”, 10 illustrations. Price, 
$21.50 
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Complete prescribing intormation and patient information before prescribing the product. 


INDICATION: CONTRACEPTION. The pregnancy rate in women using conventional combination oral contraceptives (containing 
35 meg or more of ethinyl estradiol or 50 mcg or more of mestranol) is generally reported as less than one pregnancy per 
100 woman-years of use. Slightly higher rates (somewhat more than one pregnancy per 100 woman-years of use) are 
reported for some combination products containing 35 meg or less of ethinyl estradiol, and rates on the order of three 
Pregnancies per 100 woman-years are reported for the progestogen-only oral contraceptives. Table 1 gives ranges of 
pregnancy rates reported in the literature for other means of contraception. The efficacy of these means of contraception 
(except the IUD) depends upon the degree of adherence to the method. 
Table 1; Pregnancies Per 100 Women-Years. IUD, less than 1-6; Diaphragm with spermicidal product (creams or jellies), 2-20; 
Condom, 3-36; Aerosol foams, 2-29; Jellies and creams, 4-36; Periodic abstinence (rhythm) all types, less than 1-47; 1. 
Calendar method, 14-47; 2. Temperature method, 1-20; 3. Temperature method—intercourse only in postovulatory phase, 
less than 1-7, 4. Mucus method, 1-25; No contraception, 60-80. DOSE-RELATED RISK OF THROMBOEMBOLISM FROM ORAL 
: Two studies have shown a positive association between the dose of estrogens in oral contraceptives and 
the risk of thromboembolism. For this reason, it is prudent and in keeping with good principles of therapeutics to minimize 
exposure to estrogen. The oral contraceptive product prescribed for any given patient should be that product which 
contains the least amount of estrogen that is compatible with an acceptable pregnancy rate and patient acceptance. It is 
recommended that new acceptors of oral contraceptives be started on preparations containing 05 mg or less of estrogen. 
CONTRAINDICATIONS: Oral contraceptives should not be used in women with any of the following conditions: 1. Throm- 
bophiebitis or thromboembolic disorders. 2. A past history of deep vein thrombophlebitis or thromboembolic disorders. 3. 
Cerebral vascular or coronary artery disease. 4. Known or suspected carcinoma of the breast. 5. Known or suspected 
estrogen-dependent neoplasia. 6. Undiagnosed, abnormal genital bleeding. 7. Known or suspected pregnancy (see WARN- 
nee No. 5). -Pign or malignant liver tumor which developed during the use of oral contraceptives or other estrogen- 
aining products. 










Women who use oral contraceptives should be strongly advised not to smoke. 
use of oral contraceptives is associated with increased risk of several serious conditions including 
ceptives should be familiar with the following information relating to these risks. 


1. THROMBOEMBOLIC DISORDERS AND OTHER VASCULAR PROBLEMS. An increased risk of thromboembolic and throm- 
Dotic disease associated with the use of oral contraceptives is well established, Four principal studies in Great Britain and 
three in the United States have demonstrated an increased risk of fatal and nonfatal venous thromboembolism and stroke, 
both hemorrhagic and thrombotic. These studies estimate that users of oral contraceptives are 4 to 11 times more likely 
than nonusers to develop these diseases without evident cause. Overall excess mortality due to pulmonary embolism or 
stroke is on the order of 1.0 to 3.5 deaths annually per 100,000 users and increases with age. CEREBROVASCULAR DIS- 
ORDERS: in a collaborative American study of cerebrovascular disorders in women with and without predisposing causes, 
it was estimated that the risk of hemorrhagic stroke was 2.0 times greater in users than in nonusers and the risk of 
thrombotic stroke was 4.0 to 9.5 times greater in users than in nonusers. 

MYOCARDIAL INFARCTION: An increased risk of myocardial infarction associated with the use of oral contraceptives has 
been reported confirming a previously suspected association. These studies, conducted in the United Kingdom, found, as 
expected, that the greater the number of underlying risk factors for coronary artery disease (cigarette smoking, hyper- 
tension, hypercholesterolemia, obesity, diabetes, history of preeclamptic toxemia), the higher the risk of developing myo- 
Cardial infarction, regardless of whether the patient was an oral contraceptive user or not, Oral contraceptives, however, 
were found to be a clear additional risk factor. The annual excess case rate (increased risk) of myocardial infarction (fatal 
and nonfatal) in oral contraceptive users was estimated to be approximately 7 cases per 100,000 women users in the 
30-39 age group and 67 cases per 100,000 women users in the 40-44 age group. In terms of relative risk, it has been 
estimated that oral contraceptive users who do not smoke (smoking is considered a major predisposing condition to 
myocardial infarction) are about twice as likely to have a fatal myocardial infarction as nonusers who do not smoke. Oral 
contraceptive users who are also smokers have about a 5-fold increased risk of fatal infarction compared to users who do 
Not smoke, but about a 10-to 12-fold increased risk compared to nonusers who do not smoke. Furthermore, the amount of 
smoking is also an important factor. In determining the importance of these relative risks, however, the baseline rates for 
various age groups must be given serious consideration. The importance of other predisposing conditions mentioned 
above in determining relative and absolute risks has not as yet been quantified; it is quite likely that the same synergistic 
action exists, but perhaps to a lesser extent. Risk of Dose: In an analysis of data derived from several national adverse 
reaction reporting systems, British investigators concluded that the risk of thromboembolism including coronary throm- 
bosis is directly related to the dose of estrogen used in oral contraceptives. Preparations containing 100 mcg or more of 
estrogen were associated with a higher risk of thromboembolism than those containing 50-80 mcg of estrogen. Their 
analysis did suggest, however, that the quantity of estrogen may not be the sole factor involved. This finding has been 
confirmed in the United States. Careful epidemiological studies to determine the degree of thromboembolic risk associated 
with progestogen-only oral contraceptives have not been performed. Cases of thromboembolic disease have been reported 
in women using these products, and they should not be presumed to be free of excess risk. The risk of thromboembolic 
and thrombotic disorders, in both users and nonusers of oral contraceptives, increases with age. Oral contraceptives are, 
however, an independent risk factor for these events. ESTIMATE OF EXCESS MORTALITY FROM CIRCULATORY DISEASES: A 
large prospective study carried out in the United Kingdom estimated the mortality rate per 100,000 women per year trom 
diseases of the circulatory system for users and nonusers of oral contraceptives according to age, smoking habits, and 
duration of use, The overall excess death rate annually from circulatory diseases for oral contraceptive users was esti- 
mated to be 20 per 100,000 (ages 15-34—5/ 100,000; ages 35-44—33/ 100,000; ages 45-49—140/ 100,000), the risk being 
Concentrated in older women, in those with a long duration of use, and in cigarette smokers. It was not possible, however, 
to examine the interrelationships of age, smoking, and duration of use, nor to compare the effects of continuous versus 
intermittent use, Although the study showed a 10-fold increase in death due to circulatory diseases in users for five or 
more years, all of these deaths occurred in women 35 or older. Until larger numbers of women under 35 with continuous 
use for five or more years are available, it is not possible to assess the magnitude of the relative risk for this younger age 
group. Another study published at the same time confirms a previously reported increase of mortality in pill users from 
cardiovascular disease. The available data from a variety of sources have been analyzed to estimate the risk of death 
associated with various methods of contraception, The estimates of risk of death for each method include the combined 
risk of the contraceptive method (e.9., thromboembolic and thrombotic disease in the case of oral contraceptives) plus the 
risk attributable to pregnancy or abortion in the event of method failure. This latter risk varies with the effectiveness of the 
contraceptive method. The findings of this analysis are shown in Figure 1 below. The study concluded that the mortality 
associated with all methods of birth control is low and below that associated with childbirth, with the exception of oral 
contraceptives in women over 40 who smoke. (The rates given for pill only/smokers for each age group are for smokers as 
a class. For “heavy” smokers [more than 15 cigarettes a day], the rates given would be about double; for “light” smokers 
[less than 15 cigarettes a day], about 50 percent.) The mortality associated with oral contraceptive use in nonsmokers 
over 40 is higher than with any other method of contraception in that age group. The lowest mortality is associated with 
the condom or diaphragm backed up by early abortion. The risk of thromboembolic and thrombotic disease associated 
with oral contraceptives increases with age after approximately age 30 and, for myocardial infarction, is further increased 
by hypertension, hypercholesterolemia, obesity, diabetes, or history of preeclamptic toxemia and especially by cigarette 
smoking. The risk of myocardial infarction in oral contraceptive users is substantially increased in women age 40 and 
over, especially those with other risk factors. Based on the data currently available, the following chart gives a gross 
estimate of the risk of death from circulatory disorders associated with the use of oral contraceptives: 






SMOKING HABITS ANO OTHER PREDISPOSING CONDITIONS—RISK ASSOCIATED WITH USE OF ORAL CONTRACEPTIVES 
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Heavy smokers .. hed c B A A-Use associated with very high risk 
Light smokers ... WATA Si D c B B-Use associated with high risk 
Nonsmokers (no predisposing conditions) ..... D c.o C  C-Use associated with moderate risk 
Nonsmokers (other predisposing conditions). c CB BA D-Use associated with low risk 


The physician and the patient should be alert to the earliest manifestations of thromboembolic and thrombotic dis- 
orders (e.g., thrombophlebitis, pulmonary embolism, cerebrovascular insufficiency, coronary occlusion, retinal throm- 
bosis, and mesenteric thrombosis). Should any of these occur or be suspected, the drug should be discontinued 
immediately. A four- to six-fold increased risk of postsurgery thromboembolic complications has been reported in oral 
contraceptive users. If feasible, oral contraceptives should be discontinued at least four weeks before surgery of a type 
associated with an increased risk of thromboembolism or prolonged immobilization. 2. OCULAR LESIONS. There have 
been reports of neuro-ocular lesions such as optic neuritis or retinal thrombosis associated with the use of oral 
contraceptives. Discontinue oral contraceptive medication if there is unexplained, sudden or gradual, partial or com- 
plete loss of vision; onset of proptosis or diplopia; papilledema; or retinal vascular lesions and institute appropriate 
diagnostic and therapeutic measures. 3. CARCINOMA. Long-term continuous administration of either natural or syn- 
thetic estrogen in certain animal species increases the frequency of carcinoma of the breast, cervix, vagina, and liver, 
Certain synthetic progestogens, none currently contained in oral contraceptives, have been noted to increase the 
incidence of mammary nodules, benign and malignant, in dogs. In humans, three case contro! studies have reported an 
increased risk of endometrial carcinoma associated with the prolonged use of exogenous estrogen in postmenopausal 
women. One publication reported on the first 21 cases submitted by physicians to a registry of cases of adenocarci- 
noma of the endometrium in women under 40 on oral contraceptives. Of the cases found in women without predisposing 
risk factors for adenocarcinoma of the endometrium (e.g., irregular bleeding at the time oral contraceptives were first 
given, polycystic ovaries), nearly all occurred in women who had used a sequential oral contraceptive. These products 
are no longer marketed. No evidence has been reported suggesting an increased risk of endometrial cancer in users of 
conveptional combination or progestogen-only oral contraceptives. Several studies have found no increases in breast 
cancer in women taking oral contraceptives or estrogens. One study, however, while also noting no overall increased 
risk of breast cancer in women treated with oral contraceptives, found an excess risk in the subgroups of oral contra- 
ceptive users with documented benign breast disease. A reduced occurrence of benign breast tumors in users of oral 
contracgptives has been well-documented. In summary, there is at present no Confirmed evidence from human studies 
of an increased risk of cancer associated with oral contraceptives. Close clinical surveillance of all women taking oral 
contraceptives is, nevertheless, essential. In all cases of undiagnosed persistent or recurrent abnormal vaginal bleed- 
ina. aporooriate diaanostic measures should be taken to rule out malignancy. Women with a strong family history of 


Figure 1. Estimated annual number r of deaths 5 associated soci ed with control of feri 7 control 700.000 monsteri 5 
women, by regimen of control and age of woman. ae Mss . 
: 15-19 20-24 25-29 30-34 35-39 40-44 





No method 55 5.2 71 140 19.3 21.9 
Abortion only 23 25 25 5.2 98 66 
Pill only-nonsmokers 1.3 14 14 22 45 31 
Pill only-smokers 15 1.6 16 10.8 13.4 58.9 
IUDs only 11 12 12 14 16 ds 
Traditional contraception only 11 14 19 37 47 4.0 
Traditional contraception and abortion 0.3 04 04 08 14 08 


4. HEPATIC TUMORS. Benign hepatic adenomas have been found to be associated with the use of oral contraceptives. One 
Study showed that oral contraceptive formulations with high hormonal potency were associated with a higher risk than 
lower potency formulations and use of oral contraceptives with high hormonal potency and age over 30 years may further 
increase the woman's risk of hepatocellular adenoma. Although benign, hepatic adenomas may rupture and may cause 
death through intra-abdominal hemorrhage. This has been reported in short-term as well as long-term users of oral 
Contraceptives. Two studies relate risk with duration of use of the contraceptive, the risk being much greater after four or 
more years of oral contraceptive use. While hepatic adenoma is a rare lesion, it should be considered in women presenting 
abdominal pain and tenderness, abdominal mass or shock. A few cases of hepatocellular carcinoma have been reported in 
women taking oral contraceptives. The relationship of these drugs to this type of malignancy is not known at this time. 5 
USE IN OR IMMEDIATELY PRECEDING PREGNANCY, BIRTH DEFECTS IN OFFSPRING, AND MALIGNANCY IN FEMALE OFF- 
SPRING. The use of female sex hormones—both estrogenic and progestational agents—during early pregnancy may 
Seriously damage the offspring. It has been shown that females exposed in utero to diethylstilbestrol, a nonsteroidal 
estrogen, have an increased risk of developing in later life a form of vaginal or cervical cancer that is ordinarily extremely 
rare. This risk has been estimated to be on the order of 1 to 4 in 1000 exposures. Although there is no evidence at the 
Present time that oral contraceptives further enhance the risk of developing this type of malignancy, such patients should 
be monitored with particular care if they elect to use oral contraceptives instead of other methods of contraception. 
Furthermore, a high percentage of such exposed women (from 30 to 90%) have been found to have epithelial changes of 
the vagina and cervix. Although these changes are histologically benign, it is not known whether this condition is a 
precursor of vaginal malignancy. Male children so exposed may develop abnormalities of the urogenital tract. Although 
similar data are not available with the use of other estrogens. it cannot be presumed that they would not induce similar 
changes. An increased risk of congenital anomalies, including heart defects and limb defects, has been reported with the 
use of sex hormones, including oral contraceptives, in pregnancy. One case control study has estimated a 4.7-fold increase 
in risk of limb-reduction defects in infants exposed in utero to sex hormones (ora! contraceptives, hormonal withdrawal 
tests for pregnancy or attempted treatment for threatened abortion). Some of these exposures were very short and 
involved only a few days of treatment. The data suggest that the risk of limb-reduction defects in exposed fetuses is 
somewhat less than one in 1,000 live births. In the past, female sex hormones have been used during pregnancy in an 
attempt to treat threatened or habitual abortion. There is considerable evidence that estrogens are ineffective for these 
indications, and there is no evidence from well-controlled studies that progestogens are effective for these uses. There is 
some evidence that triploidy and possibly other types of polyploidy are increased among abortuses from women who 
become pregnant soon after ceasing oral contraceptives. Embryos with these anomalies are virtually always aborted 
spontaneously. Whether there is an overall increase in spontaneous abortion of pregnancies conceived soon after stopping 
oral contraceptives is unknown. It is recommended that for any patient who has missed two consecutive periods, preg- 
nancy should be ruled out before continuing the contraceptive regimen. If the patient has not adhered to the prescribed 
schedule, the possibility of pregnancy should be considered at the time of the first missed period (or after 45 days from the 
last menstrual period if the progestogen-only oral contraceptives are used), and further use of oral contraceptives should 
be withheld until pregnancy has been ruled out. If pregnancy is contirmed, the patient should be apprised of the potential 
risks to the fetus and the advisability of continuation of the pregnancy should be discussed in the light of these risks. It is 
also recommended that women who discontinue oral contraceptives with the intent of becoming pregnant use an alternate 
form of contraception for a period of time before attempting to conceive. Many clinicians recommend three months 
although no precise information is available on which to base this recommendation. The administration of progestogen- 
only or progestogen-estrogen combinations to induce withdrawal bleeding should not be as a test of pregnancy. 6. 
GALLBLADDER DISEASE. Studies report an increased risk of surgically confirmed gallbl disease in users of oral 
contraceptives and estrogens. In one study, an increased risk appeared after two years of use and doubled after four or 
five years of use. In one of the other studies, an increased risk was apparent between six and twelve months of use. 7. 
CARBOHYDRATE AND LIPID METABOLIC EFFECTS. A decrease in glucose tolerance has been observed in a significant 
percentage of patients on oral contraceptives. For this reason, prediabetic and diabetic patients should be carefully 
observed while receiving oral contraceptives. An increase in triglycerides and total phospholipids has been observed in 
patients receiving oral contraceptives. The clinical significance of this finding remains to be defined. 8. ELEVATED BLOOD 
PRESSURE. An increase in blood pressure has been reported in patients receiving oral contraceptives. in some women 
hypertension may occur within a few months of beginning oral contraceptive use. In the first year of use, the prevalence of 
women with hypertension is low in users and may be no higher than that of a comparable group of nonusers. The 
prevalence in users increases, however, with longer exposure, and in the fifth year of use is two and a half to three times 
the reported prevalence in the first year. Age is also strongly correlated with the development of hypertension in oral 
contraceptive users. Women who previously have had hypertension during pregnancy may be more likely to develop 
elevation of blood pressure when given oral contraceptives, Hypertension that develops as a result of taking oral contra- 
ceptives usually returns to normal after discontinuing the drug. 9. HEADACHE. The onset or exacerbation of migraine or 
development of headache of a new pattern which is recurrent, persistent, or severe, requires discontinuation of oral 
contraceptives and evaluation of the cause. 10. BLEEDING IRREGULARITIES. Breakthrough bleeding, spotting, and amen- 
orrhea are frequent reasons for patients discontinuing oral contraceptives. In breakthrough bleeding, as in all cases of 
irregular bleeding from the vagina, nonfunctional causes should be borne in mind. in undiagnosed persistent or recurrent 
abnormal bleeding from the vagina, adequate diagnostic measures are indicated to rule out pregnancy or malignancy. If 
pathology has been excluded, time or a change to another formulation may solve the problem. Changing to an oral 
contraceptive with a higher estrogen content, while potentially useful in minimizing menstrual irregularity, should be done 
only if necessary since this may increase the risk of thromboembolic disease. Women with a past history of oligomen- 
orrhea or secondary amenorrhea or young women without regular cycles may have a tendency to remain anovulatory or 
to become amenorrheic after discontinuation of oral contraceptives. Women with these preexisting problems should be 
advised of this possibility and encouraged to use other contraceptive methods. Postuse anovulation, possibly prolonged, 
may also occur in women without previous irregularities. 11. ECTOPIC PREGNANCY. Ectopic as well as intrauterine preg- 
nancy may occur in contraceptive failures. 12. BREAST FEEDING, Oral contraceptives given in the postpartum period may 
interfere with lactation. There may be a decrease in the quantity and quality of the breast milk. Furthermore, a small 
fraction of the hormonal agents in oral contraceptives has been identified in the milk of mothers receiving these drugs. The 
effects, if any, on the breast-fed child have not been determined. If feasible, the use of oral contraceptives should be 
deterred until the infant has been weaned, PRECAUTIONS: General: 1. A complete medical and family history should be taken 
prior to the initiation of oral contraceptives. The pretreatment and periodic physical examinations should include special 
reference to blood pressure, breasts, abdomen and pelvic organs, including Papanicolaou smear and relevant laboratory 
tests. As a general rule, oral contraceptives should not be prescribed for longer than one year without another physical 
examination being performed, 2. Under the influence of estrogen-progestogen preparations, preexisting uterine leiomyo- 
mata may increase in size. 3. Patients with a history of psychic depression should be carefully observed and the drug 
discontinued if depression recurs to a serious degree. Patients becoming significantly depressed while taking oral con- 
traceptives should stop the medication and use an alternate method of contraception in an attempt to determine wheth@ 
the symptom is drug-related, 4. Oral contraceptives may cause some degree of fluid retention. They should be prescribed 
with caution, and only with careful monitoring, in patients with conditions which might be aggravated by fluid retention, 
such as convulsive disorders, migraine syndrome, asthma, or cardiac or renal insufficiency. 5. Patients with a past history 
of jaundice during pregnancy have an increased risk of recurrence of jaundice while receiving oral contraceptive therapy. If 
jaundice develops in any patient receiving such drugs, the medication should be discontinued. 6, Steroid hormones may be 
poorly metabolized in patients with impaired liver function and should be administered with caution in such patients. 7. 
Oral contraceptive users may have disturbances in normal tryptophan metabolism which may result in a relative pyri- 
doxine deficiency. The clinical significance of this is yet to be determined. 8. Serum folate levels may be depressed by oral 
contraceptive therapy. Since the pregnant woman is predisposed to the development of folate deficiency and the incidence 
of folate deficiency increases with increasing gestation, it is possible that it a woman becomes pregnant shortly after 
stopping oral contraceptives, she may have a greater chance of developing folate deficiency and complications attributed 
to this deficiency. 9. The pathologist should be advised of oral contraceptive therapy when relevant specimens are sub- 
mitted. 10. Certain endocrine and liver function tests and blood components may be affected by estrogen-containing oral 
contraceptives: a. Increased sulfobromophthalein retention. b. Increased prothrombin and factors VII, VIN, IX, and X; 
decreased antithrombin 3; increased norepinephrine-induced platelet aggregability. c. Increased thyroid-binding globulin 
(TBG) leading to increased circulating total thyroid hormone, as measured by protein-bound iodine (PBI), T4 by column, or 
T4 by radioimmunoassay. Free T3 resin uptake is decreased, reflecting the elevated TBG, free T4 concentration is unal- 
tered. d. Decreased pregnanedio! excretion. e. Reduced response to metyrapone test. INFORMATION FOR THE PATIENT: (See 
Patient Package insert}. DRUG INTERACTIONS: Reduced efficacy and increased incidence of breakthrough bleeding have been 
associated with concomitant use of rifampin. A similar association has been suggested with barbiturates, phenylbutazone, 
phenytoin sodium, ampicillin, and tetracycline. CARCINOGENESIS, PREGNANCY, NURSING MOTHERS: See CONTRAINDICATIONS 
and WARNINGS. ADVERSE REACTIONS: An increased risk of the following serious adverse reactions has been associated with 
the use of oral contraceptives (see WARNINGS): Thrombophlebitis. Pulmonary embolism. Coronary thrombosis. Cerebral 
thrombosis. Cerebral hemorrhage. Hypertension. Gallbladder disease. Liver tumors. Congenital anomalies. There is evi- 
dence of an association between the following conditions and the use of oral contraceptives, although additional confir- 
matory studies are needed: Mesenteric thrombosis. Neuro-ocular lesions, e.g., retinal thrombosis and optic neuritis. The 
following adverse reactions have been reported in patients receiving oral contraceptives and are believed to be drug- 
related: Nausea, usually the most common adverse reaction. Vomiting, occurs in approximately 10% or less of patients 
during the first cycle. Other reactions, as a general rule, are seen much less frequently or only occasionally. Gastrgintes- 
tinal symptoms (such as abdominal cramps and bloating). Breakthrough bleeding. Spotting. Change in menstrual flow. 
Dysmenorrhea. Amenorrhea during and after treatment. Temporary infertility after discontinuance of treatment. Edema. 
Chioasma or melasma which may persist. Breast changes: tenderness, enlargement, and secretion. Change in weight 
(increase or decrease). Change in cervical erosion and cervical secretion. Possible diminution in lactation when given 
immediately postpartum, Cholestatic jaundice. Migraine. Increase in size of uterine leiomyomata. Rash (allergic). Mental 
depression. Reduced tolerance to carbohydrates. Vaginal candidiasis. Change in comeal curvature (steepening). Intoler- 
ance to contact lenses. The following adverse reactions have been reported in users of oral contraceptives, and,the 
association has been neither confirmed nor refuted: Premenstrual-like syndrome. Cataracts. Changes in @ibido. Chorea. 
Changes in appetite. Cystitis-like syndrome. Headache. Nervousness. Dizziness. Hirsutism. Loss of scalp hair. Erythema 
multiforme. Erythema nodosum. Hemorrhagic eruption. Vaginitis. Porphyria. Impaired renal function. (ORTHO-NOVUM 
1/50021 and ORTHO-NOVUM 1/50028 contain tartrazine. Allergic reactions have been reported with the ingestion of this 
dye in some patients.) ACUTE OVERDOSE: Serious ill effects have not been reported following acute ingestion of large doses 
of oral contraceptives by young children. Overdosage may cause nausea, and withdrawal bleeding may occur in females. 
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In serious intra-abdominal and 
pelvic infections... 


The clinical importance 
and virulence of 
Bacteroides fragilis 


Clinical importance 
of B. fragilis 


Bacteroides fragilis is a major anaerobic 
pathogen in abdominal and pelvic infec- 
tions. Both aerobes and anaerobes are 
involved in the majority of serious intra- 
abdominal and female pelvic infections. 
Therefore, early antimicrobial therapy 
against both pathogens should be considered. 
Two tades have confirmed the value of 
including Cleocin ic Sard (clindamycin 
Poe injection, NF) as part of the therapy 
or serious intra-abdominal and pelvic infection. 









Penetrating abdominal wounds 
In a prospective, randomized study at Cook County 
Hospital, Chicago, 100 patients who had penetrating 
abdominal wounds, with spillage of bowel contents, ve 
were given kanamycin (0.5 gram ql2h) and either 200 women who developed endomyometritis follow- 
clindamycin (600 mg q6h) or cephalothin (3 grams ing cesarean section, the clinical response was more 
qh). The clindamycin/kanamycin-treated group favorable in those receiving clindamycin (600 mg 
showed significantly fewer episodes of septicemia or q6h) and gentamicin (60-80 mg q8h) than in those 
intra-abdominal sepsis. The higher complication rate receiving penicillin (5 million units q6h) and gen- , 
in the cephalothin/kanamycin group was the result of tamicin (60-80 mg q8h) (see Table 2). 


infections due to anaerobic bacteria alone or a mix- aa Sant) anni 


ture of aerobes and anaerobes (see Table 1). Gentamicin Gentamicin 
Table 1 Cephalothin/ Clindamycin / Number of patients 100 100 
Kanamycin Kanamycin No response—third 
O SETA ee EAN antibiotic required 29 5 
Number of patients 52 48 Serious complications * 4 0 
a ee ee Mean duration of hospital stay (days) 8.7 7.4 
Septic complications Mean febrile degree hours 110 81 
pat yond j ia 2 Mean febrile degree hours in 
= _Mitaabdominalabscesses o o 3o eight patients who developed 256.4 73.4 
Total complications 14 5 Bacteroidès bacteremia (n=6) (n=2) 
*1 patient with pelvic abscess, 1 with wound Adapted from Ledger et al? 


evisceration, and 2 with septic thrombophlebitis. 
Postcesarean endomyometritis 
In a prospective, randomized study at the Univer- 
sity of Southern California Medical Center among 


The foregoing studies suggest that early treat- 
ment with Cleocin Phosphate in combination with 
an aminoglycoside is effective therapy in these seri- | 
ous infections and can prevent progression to more `» 
complicated and disseminated infection. a2 
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Virulence of B. fragilis 


As clinical studies have shown, antibiotics active 
against B. fragilis must be instituted early in the 
course of therapy for serious pelvic and abdominal 
infection to prevent complications due to this 
organism. 

Research is currently being conducted to 
better define the virulence of B. fragilis. 


Specific antigenic marker 

Investigators at the Harvard Medical School have 
identified a capsular polysaccharide on the outer 
membrane of B. fragilis. In an experimental model, 
an antibody response to this antigen was associated 
with B. fragilis infection. The clinical significance 
of this antibody-antigen relationship is unknown. 


Electron micrograph of 
B. fragilis stained by 
standard techniques 
(x 120,000). 

A capsular poly- 

- saccharide has 

| been identified on 

the outer membrane 

| (arrow). 





A subsequent clinical study has shown that in the 
acute phase of pelvic inflammatory disease, women 
from whom B. fragilis was cultured after culdocen- 
tesis had a more significant change in antibody 
titer to the polysaccharide antigen than did women 
from whom B. fragilis was not isolated. 

These data suggest that B. fragilis may play 
2 significant role in acute pelvic inflammatory 
disease and may be involved early in the infectious 
process. 


Antibiotic susceptibility 
Cleocin Phosphate has maintained an excellent 
record of in vitro activity against B. fragilis. 


If significant diarrhea or colitis occurs during 
therapy, this antibiotic should be discontinued 
(see WARNING box). A summary of pre- 


scribing information for Cleocin Phosphate 
—used in the treatment of serious infections 
due to anaerobic pathogens—can be found on 
the following page. 





For serious 


anaerobic infections... 


z Cleocin Phosphate’ 


(clindamycin phosphate injection, NF) 


STERILE SO-UTION—FOR INTRAMUSCULAR AND INTRAVENOUS USE 


_ Cleocin Phosphate” 
(clindamycin phosphate injection, NF) 
STERILE SOLUTION~FOR INTRAMUSCULAR AND INTRAVENOUS USE 


WARNING 
Clindamycin therapy has been associated 
with severe colitis which may end fatally. 
Therefore, it should be reserved for serious 
infections where less-toxic antimicrobial 
agents are inappropriate, as described in the 
INDICATIONS section. It should not be used 
in patients with nonbacterial infections, such 
as most upper respiratory tract infections. 
Studies indicate a toxin(s) produced by Clos- 
tridia is one primary cause of antibiotic-asso- 
ciated colitis. Cholestyramine and colestipol 
resins have been shown to bind the toxin in 
vitro. See WARNINGS section. The colitis is 
usually characterized by severe, persistent 
diarrhea and severe abdominal cramps and 
may be associated with the passage of blood 
and mucus. Endoscopic examination may 
reveal pseudomembranous colitis. 

When significant diarrhea occurs, the drug 
should be discontinued or, if necessary, con- 
tinued only with close observation of the 
patient. Large-bowel endoscopy has been 
recommended. 

Antiperistaltic agents such as opiates and 
diphenoxylate with atropine (Lomotil) may 
prolong and/or worsen the condition. 

Diarrhea, colitis, and pseudomembranous 
Colitis have been observed to begin up to 
several weeks following cessation of therapy 
with clindamycin. 


Each ml contains: 
clindamycin phosphate 


SEVEN, Sig Fae Sean En Saale 150 mg 

clindamycin 
DRAZVUAICOMON ah 2 aE etal hs aa aa nck 5mg 
disodium edetate ................... 003 0.5 mg 
water for injection ............. heals 5 sae ger T qs 


When necessary, pH adjusted with NaOH 
and/or HCl. 


Indications: Clindamycin is indicated in the 
treatment of serious infections caused by sus- 
ceptible anaerobic bacteria. 

Clindamycin is also indicated in the treatment 
of serious infections due to susceptible strains of 
streptococci, pneumococci, and staphylococci. 
Its use should be reserved for penicillin-allergic 
Patients or other patients for whom, in the judg- 
ment of the physician, a penicillin is inappropri- 
ate. Because of the risk of colitis, as described in 
the WARNING box, before selecting clindamycin 
the physician should consider the nature of the 
infection and the suitability of less-toxic alterna- 
tives (eg, erythromycin). 

Anaerobes: Serious respiratory tract infections 
such as empyema, anaerobic pneumonitis, and 
lung abscess; serious skin and soft-tissue infec- 


tions; septicemia; intra-abdominal infections such 


as peritonitis and intra-abdominal abscess (typi- 
Cally resulting from anaerobic organisms resident 
in the normal gastrointestinal tract); infections of 
the female pelvis and genital tract such as endo- 
metritis, Nongonococcal tubo-ovarian abscess, 
pelvic cellulitis, and postsurgical vaginal cuff 
infection. 


5-6825-9 





Streptococci: Serious respiratory tract infec- 
tions; serious skin and soft-tissue infections; 
septicemia. 

Staphylococci: Serious respiratory tract infec- 
tions; serious skin and soft-tissue infections; sep- 
ticemia; acute hematogenous osteomyelitis. 

Pneumococci: Serious respiratory tract 
infections. 

Adjunctive Therapy: In the surgical treatment 
of chronic bone and joint infections due to sus- 
ceptible organisms. Indicated surgical proce- 
dures should be performed in conjunction with 
antibiotic therapy. 

Bacteriologic studies should be performed to 
determine the causative organisms and their sus- 
ceptibility to clindamycin. 

Contraindications: History of hypersensitivity to 
clindamycin or lincomycin. 

Warnings: See WARNING box. Studies indicate 
a toxin(s) produced by Clostridia is one primary 
cause of antibiotic-associated colitis. Cholestyra- 
mine and colestipol resins nave been shown to 
bind the toxin in vitro. Mild cases of colitis may 
respond to drug discontinuance alone. Moderate 
to severe cases should be managed promptly 
with fluid, electrolyte, anc protein supplementa- 
tion as indicated. Systemic corticoids and corti- 
coid retention enemas may help relieve the 
colitis. Other causes of colitis should also be 
considered. 

A careful inquiry should be made concerning 
previous sensitivities to drugs and other aller- 
gens. Antagonism has been demonstrated 
between clindamycin and erythromycin in vitro. 
Because of possible clinical significance, these 
two drugs should not be administered concur- 
rently. 

Usage in Pregnancy: Safety for use in preg- 
nancy has not been established. 

Usage in Newborns and Infants: When clinda- 
mycin phosphate is administered to newborns 
and infants, appropriate monitoring of organ sys- 
tem functions is desirable. 

Nursing Mothers: Clindamycin has been 
reported to appear in breast milk in the range of 
0.7 to 3.8 mcg/ml. 

Usage in Meningitis: Since clindamycin does 
not diffuse adequately into the cerebrospinal 
fluid, the drug should not be used in meningitis. 

SERIOUS ANAPHYLACTOID REACTIONS 
REQUIRE IMMEDIATE EMERGENCY TREAT- 
MENT WITH EPINEPHRINE. OXYGEN AND 
INTRAVENOUS CORTICOSTEROIDS SHOULD 
ALSO BE ADMINISTERED AS INDICATED. 


Precautions: Review of experience to date sug- 
gests that a subgroup of older patients with 
associated severe illness may tolerate diarrhea 
less weli. When clindamycin is indicated in these 
patients, they should be carefully monitored for 
change in bowel frequency. Prescribe with cau- 
tion in individuals with a history of gastrointestinal 
disease, particularly colitis. 

Do not inject intravenously as an undiluted 
bolus; infuse as directed in package insert. Indi- 
cated surgical procedures should be performed 
in conjunction with therapy. Patients with very 


For serious 


anaerobic infections... 


Cleocin Phosphate’ 


(clindamycin phosphate injection, NF) 


STERILE SOLUTION—FOR INTRAMUSCULAR AND INTRAVENOUS USE 


severe renal disease and/or very severe hepatic 
disease accompanied by severe metabolic aber- 
rations should be dosed with caution and serum 
clindamycin levels monitored during high-dose 
therapy. 

Prescribe with caution in atopic individuals. 
During prolonged therapy, periodic liver and kid- 
ney function tests and blood counts should be 
performed. Use may result in overgrowth of 
nonsusceptible organisms, particularly yeasts. 
Should superinfection occur, adjust therapy as 
Clinical situation dictates. Clindamycin has been 
shown to have neuromuscular blocking proper- 
ties that may enhance the action of other neuro- 
muscular blocking agents. Use with caution in 
patients receiving such agents. 

Adverse Reactions: Gastrointestinal: Abdominal 
pain, nausea, vomiting, and diarrhea. (See — 
WARNING box.) Hypersensitivity Reactions: 
Maculopapular rash and urticaria have been 
observed. Generalized mild to moderate morbilli- 
form-like skin rashes are the most frequently 
reported of all adverse reactions. Rare instances 
of erythema multiforme, some resembling 
Stevens-Johnson syndrome, have been asso- 
ciated with clindamycin. A few cases of anaphy- 
lactoid reactions have been reported. If a 
hypersensitivity reaction occurs, the drug should 
be discontinued. The usual agents (epinephrine, 
corticosteroids, antihistamines) should be availa- 
ble for emergency treatment of serious reactions. 
Liver: Jaundice and abnormalities in liver function 
tests have been observed during clindamycin 
therapy. Hematopoietic: Neutropenia, eosino- 
philia, agranulocytosis, and thrombocytopenia 
have been reported; no direct etiologic relation- 
ship to concurrent clindamycin therapy has been 
made. Local Reactions: Pain, induration, and 
sterile abscess have been reported after intra- 
muscular injection, and thrombophlebitis after 
intravenous infusion. Reactions can be mini- 
mized or avoided by giving deep intramuscular 
injections and avoiding prolonged use of indwell- 
ing intravenous catheters. Musculoskeletal: Rare 
instances of polyarthritis have been reported. 


How Supplied: Available as sterile solution with 
each ml containing clindamycin phosphate 
equivalent to 150 mg clindamycin. Ampoules of 

2 and 4 mi. 

Caution: Federal law prohibits dispensing without 
prescription, MED B-7-S 


References: 1. Thadepalli H, Gorbach SL, 
Broido PW, Norsen J, Nyhus L: Abdominal 
trauma, anaerobes, and antibiotics. Surg Gyne- 
col Obstet 137:270-276, 1973. 2. DiZerega G, 
Yonekura L, Roy S, Nakamura RM, Ledger WJ:°A 
comparison of clindamycin-gentamicin and peni- 
cillin-gentamicin in the treatment of postcesarean 
section endomyometritis. Am J Obstet Gynecol 
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Significance of fetal and neonatal 
sinusoidal heart rate pattern: Further 
clinical observations in Rh incompatibility 


JOHN P. ELLIOTT, M.D., Major, MC, USA 
HOUCHANG D. MODANLOU, M.D. 
DANIEL F. O'KEEFFE, M.D. 

ROGER K. FREEMAN, M.D. 


Department of Maternal-Fetal Medicine, Women’s Hospital 
and Earl and Loraine Miller Children’s Hospital, Long Beach 
Memorial Hospital, Long Beach, California, and the 
Departments of Obstetrics and Gynecology and Pediatrics, 
University of California (Irvine), Orange, California 


SINUSOIDAL FETAL HEART RATE (FHR) patterns 
have been observed in a number of different clinical 
situations. This pattern has been observed in cases of 
Rh isoimmunization with severe fetal compromise’ and 
fetal anemia secondary to massive fetomaternal trans- 
fusion. Sinusoidal FHR patterns have also been ob- 
served in severely asphyxiated fetuses as a premorbid 
phenomenon. In most of these previously reported 
cases the fetuses either died shortly after the onset of 
the sinusoidal pattern or were very severely com- 
promised upon intervention. 

Rh isoimmunized pregnancies are usually managed 
by analysis of the optical density at 450 mp (OD450) of 
the amniotic fluid, serial ultrasound examinations for 
placental changes or fetal ascites and FHR monitoring. 
Reports in the literature estimate that serial OD459 mea- 
surements are 95% accurate in predicting the severity 


The opinions or assertions contained herein are the private 

.Views of the authors and are not to be considered official or as 

reflecting the views of the Department of the Army or the 
Department of Defense. 


Reprint requests: John P. Elliott, M.D., Women’s Hospital, 


S~a _ 2801 Atlantic Ave., Long Beach, California 90801. 
. 


of fetal erythroblastosis and only 2% to 3% inaccurate 
to the point of being life-threatening. FHR monitoring 
has also detected fetal distress in Rh-sensitized fetuses. 
The purpose of this report is to describe a case where 
the combined use of these surveillance techniques 
facilitated detection of a severely affected neonate. 


J. V., a 47-year-old woman, gravida 5, para 3, abortions 1, 
stillbirths 1, had a last menstrual period on February 3, 1978, 
giving an estimated date of confinement of October 18, 1978. 
Her reproductive history included a delivery in 1964 of a 
viable 8 pound, 1 ounce term male infant. In 1967, she was 
delivered of another male infant, weighing 8 pounds, at term. 
In 1973, she had a spontaneous abortion, and a curettage was 
performed. The fourth pregnancy, in 1976, resulted in a 
stillborn fetus at 36 weeks. She was Rh sensitized in the last 
pregnancy and had four amniocenteses, but the baby died in 
utero. The autopsy findings were consistent with hydrops 
fetalis. She had type A, Rh-negative blood and her husband 
was type A, homozygous Rh (D) positive. She had never re- 
ceived Rhogam. The first two babies were unaffected. Am- 
niocentesis for genetic purposes was done at 16 weeks in this 
pregnancy and revealed a 46,XX karyotype and a normal 
level of alpha fetoprotein. Serial amniocenteses starting at 23 
weeks’ gestation were performed. The value of the AOD 50 
was steadily decreasing in a reassuring fashion with the last 
value being 0.035 at 35 weeks’ gestation (Fig. 1) and with a 
lecithin/sphingomyelin ratio of 1.0/1. The placenta was 
posterior and all amniocenteses were done under ultrasonic 
direction with no bloody taps encountered. No evidence of 
placental thickening, fetal ascites, or fetal edema was noted on 
any of the sonograms. Following the last amniocentesis (at 35 
weeks) fetal surveillance was initiated by nonstress testing 
twice a week; the next tap was to be done at 37 to 38 weeks. 
Three reactive nonstress tests preceded a minimally reactive 
test (Fig. 2, Panel B) at 36% weeks’ gestation. This test was 
repeated 2 days later when the patient noted an absence of 
fetal movement, at which time a sinusoidal FHR pattern was 
observed (Fig. 2, Panel C). Because of the usual ominous na- 
ture of the sinusoidal pattern in Rh-sensitized pregnancies, an 
immediate cesarean section was performed. The female in- 
fant weighed 3,000 gm, was pale, and had Apgar scores of 5, 
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MODIFIED LILEY CHART 


1.0 DELTA GESTATION 
0.9 oD WEEKS 
0-8 0.150 23 weeks 
0.7 0.101 27 weeks 
0.6 0.080 30 weeks 
0.058 32 weeks 
0.5 0.035 35 weeks 
0.095 Delivery 
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Fig. 1. Modified Liley graph depicting the fall in AODys0 values until 35 weeks’ gestation. Note the 
dramatic rise to 0.095 in amniotic fluid sampled at cesarean section. 


7, and 9 at 1, 5, and 10 minutes, respectively. The AOD4so of 
the amniotic fluid at the cesarean section was 0.095. A 
Kleihauer-Betke test of the mother’s blood showed no fetal 
red blood cells. Cord blood hemoglobin was 5.7 gm/100 ml; 
hematocrit was 18.4%; and bilirubin was 10.6 mg/100 ml, with 
a strongly positive direct Coombs test. 

Prior to delivery 2 U of sedimented type O, Rh-negative 
blood was matched with mother’s serum in preparation for 
the infant’s management. The infant was kept on 35% to 40% 
oxygen from birth while an umbilical arterial catheter was 
inserted for continuous monitoring of blood pressure and for 
exchange transfusions. Immediately after admission, 30 ml of 
sedimentated blood cells was given through the umbilical ar- 
terial catheter by a slow push. Neonatal beat-to-beat heart rate 
monitoring, which was started within the first few minutes of 
life, showed a baseline heart rate of 160 to 170 bpm with lack 
of short-term variability but with periods of a sinusoidal pat- 
tern, both prior to and after the initial transfusion. A capillary 
blood sample obtained at 12 minutes showed a Pco, of 44 torr, 
a Pao, of 40 torr, a base deficit of 9 mEq, and a hematocrit of 
17%. The sinusoidal heart rate pattern, which was noted since 
birth, persisted for the first 3 hours of life until, during a 
one-volume exchange transfusion, the pattern disappeared. 
The baseline heart rate remained at 140 to 145 bpm, but 
beat-to-beat variability was significantly decreased. During the 
same period arterial pH values were 7.35, 7.36, and 7.43, with 
a Pao, of 43, 53, and 61 torr during administration of 35% to 
37% oxygen. Over the next few hours the baseline heart rate 
decreased to 130 bpm with increasing beat-to-beat variability. 
Fig. 3 shows serial recordings of the neonatal heart rate dur- 
ing the first 2 hours, after the first one-volume exchange 
transfusion, and on the fourth day of life. 


The mean arterial blood pressure ranged from 41 to 48 
torr for the first 24 hours of life. Subsequent to the initial 
one-volume exchange, the infant had four double blood vol- 
ume exchange transfusions and phototherapy. Significant 
problems during the first few days were transient throm- 
bocytopenia and hypocalcemia, which resolved with therapy. 
The infant was discharged home on the tenth day of life with 
a weight of 2,720 gm and in apparent good condition. 


As experience with FHR monitoring grows, under- 
standing of the pathophysiology of the fetal cardiovas- 
cular response to stressful situations also increases. The 
physiologic events which trigger a sinusoidal heart rate 
in the fetus occur in a number of different fetal envi- 
ronments and attempts to explain the reason for the 
pattern fail to encompass all reported clinical states. 
Rochard and associates! attribute the pattern to an ab- 
sence of autonomic nervous system control over the 
heart. This theory would fail to explain the occurrence 
of the pattern following intrauterine fetal transfusion. 
Modanlou and associates” hypothesized a high-output 
fetal cardiac failure as the mechanism of the sinusoidal 
FHR pattern, but that fails to explain the terminal pat- 
terns seen in some asphyxiated fetuses. A recent report 
in the literature described the temporary occurrence of 
a sinusoidal pattern following intramuscular adminis- 
tration of alphaprodine for pain relief in labor. The 
significance of this occurrence is unknown and confir- 
matory studies need to be performed. 

Although the initial trigger for the loss of normal, 
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Fig. 3. Serial recordings of the neonatal beat-to-beat variabil- 
ity (upper panels) and the respiratory breath-to-breath pattern 
by impedance pneumotachograph (lower panels). A: Re- 
cordings at 2 hours of age showing sinusoidal FHR pattern. At 
point (J) the sensitivity of the pneumotachograph was in- 
creased and at point (2) heel-stick blood sampling was per- 
formed. B: Recordings at 5 hours of age. Sinusoidal FHR 
pattern has disappeared, but baseline variability remains min- 
imal. At point (1) infant had a short period of apnea associ- 
ated with slight bradycardia. At point (2) there is a higher 
amplitude of the respiratory pattern associated with crying 
and corresponding tachycardia. C: Recordings at 4 days of 
age. Note regular breathing pattern and significantly in- 
creased neonatal heart rate variability with baseline about 120 
bpm. Increased neonatal heart rate with crying is also noted in 
this recording. 
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sympathetic and parasympathetic control of the fetal 
heart rate may vary, a possible common pathway is tis- 
sue hypoxia of the fetal heart and central nervous sys- 
tem. The sinusoidal pattern in our case also was evident 
in the newborn infant, despite normal arterial Po, val- 
ues. The fact that the pattern disappeared during ex- 
change transfusion may point toward tissue hypoxia as 
the etiology. Why this FHR pattern is seen only in some 
cases of Rh isoimmunization, severe anemia, asphyxia, 
etc., is unclear, but the occurrence of a sinusoidal pat- 
tern remains an ominous circumstance. 

While the sinusoidal FHR pattern may represent 
local tissue hypoxia, it is not pathognomonic of any 
specific fetal condition but must be regarded as 
ominous. 

This case also demonstrates that a steadily declining 
pattern of AOD459 values can be misleading and that 
adjunctive FHR monitoring can complement ultra- 
sound and amniocentesis in the management of the 
Rh-isoimmunized pregnancy. 
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Pseudocyesis and sonography 
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THROUGHOUT RECORDED HISTORY there are spo- 
radic reports of patients presenting with symptoms and 
signs of pregnancy who, in fact, are not carrying a 
fetus. This false pregnancy may be due to a combina- 
tion of depression and an intense desire and/or fear 
about pregnancy. Some cases of pseudocyesis are de- 
tected during the course of prenatal care while others 
come to the attention of a health care provider only 
when they have an unproductive episode of “labor.” 
The endocrine and psychological derangements, which 
are both concomitant and causal, are not yet fully de- 
scribed. A recent paper' in the literature reviews and 
summarizes what is currently known in this regard. 
Making the diagnosis of pseudocyesis can be surpris- 
ingly difficult, since there are even some reported cases 
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Fig. 1. Case No. 1: Longitudinal scan 2 cm to the left of the midline: B = Bladder; U = nonpregnant 
uterus; S= stomach. Dotted line indicates level of the umbilicus and the inferior margin of the 


stomach. 


in which the pregnancy test was positive. Patients with 
this problem usually report signs and symptoms of 
pregnancy such as amenorrhea, nausea, breast tender- 
ness, and abdominal distention. Indeed their convic- 
tion of pregnancy is so strong that the physician may 
not consider false pregnancy even after having difficul- 
ty detecting fetal heart tones or fetal movement.” Some 
patients have normal prenatal care, and the lack of a 
fetus only comes to light when “labor” fails to produce 
one. 

The presence of a normal-sized uterus and the ab- 
sence of a fetus are, of course, the ultimate confirma- 
tory evidence that the patient is not physiologically 
pregnant. The abdominopelvic examination may not 
be helpful because of such factors as obesity or lack of 
patient cooperation, in which case an examination with 
the use of anesthesia, abdominopelvic radiography, or 
ultrasound study can be performed. 

During general anesthesia the abdominal muscula- 
ture relaxes and a normal-sized uterus can usually be 
palpated, but this procedure is costly and constitutes 
some hazard to the patient’s life. A pelvic x-ray film can 
be used to detect fetal parts, but since it cannot detect 
fetal movement or cardiac activity, some question may 
arise about fetal death. Sonography provides clear evi- 
dence of both fetal movement and heart activity as well 
as documenting fetal size and position or lack thereof. 

Reports of three cases in which confirmation and/or 
establishment of the diagnosis of pseudocyesis was 
made by ultrasound are given below. 


In Case 1, a 19-year-old black woman reporting an 8-month 
‘pregnancy presented for evaluation of lower abdominal pain. 
In the original emergency roorn evaluation the abdomen was- 
noted to be distended, and no fetal heart tones were heard, 


but fetal movements were felt by the examiner and the fetus 
was described as “head down, back L.: The patient was admit- 
ted to the obstetric service and an ultrasound examination was 
performed. This revealed a small, nonpregnant uterus and a 
large, left upper quadrant mass, thought to be the stomach 
(Fig. 1). This was proved when placement of a nasogastric 
tube resulted in relief of gastric dilatation, and the abdomen 
returned to normal size. 

In Case 2, a 24-year-old Indian woman, gravida 5, para 2, 
abortions 3 (?), was admitted from the jail in possible prema- 
ture labor. She reported a positive pregnancy test approxi- 
mately 8 months prior to evaluation but had not had prenatal 
care. There had been decreased fetal movement, according to 
her, along with back pain and vaginal spotting the night be- 
fore admission. No gravid uterus was palpable, but she was 
too obese to permit definitive examination, and sonography 
was ordered. The examination revealed a nonpregnant uterus 
with a small cystic structure in the left adnexal area, and the 
patient was discharged from the obsetrics service. 

In Case 3 a 25-year-old white woman was admitted to the 
medical service and was noted to have an enlarged abdomen 
with what was though to be a right lower quadrant mass. She 
was a known schizophrenic, however, and a history was not 
easily obtainable. The obstetrics and gynecology consultant 
who examined her reported hearing fetal heart tones with 
both the fetoscope and the Doppler instrument and noted a 
24 cm midline abdominal mass, thought to be a gravid uterus. 
An ultrasound examination was done to determine gestational 
age, at which time a nonpregnant uterus and a large cystic 
mass were noted. Following catheterization of the urinary 
bladder with removal of 1,000 ml of urine the mass and the 
abdominal distention disappeared. The patient was dis- 
charged to a treatment facility capable of handling her psy- 
chiatric problem. 


Ultrasound examination of patients suspected of 
having pseudocyesis can provide relatively low-cost, 
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safe, definite diagnostic evidence of the nonpregnant 
state. It can also fortuitously diagnose the condition 
when it is not suspected and give clues to other abnor- 
malities such as bladder distention. This information 
then allows the clinician to institute appropriate diag- 
nostic and therapeutic measures and gives the patient 
visible evidence that no fetus is present. 
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THE LECITHIN/SPHINGOMYELIN (L/S) ratio in am- 
niotic fluid is a reliable indicator of fetal pulmonary 
maturity.’ Fluid for this determination is usually ob- 
tained by transabdominal amniocentesis, but after rup- 
ture of the membranes (ROM) it may not be possible to 
collect a sufficient sample. A L/S ratio of amniotic fluid 
obtained vaginally would be useful, but there is doubt 
concerning the ability to measure the ratio and its 
reliability when amniotic fluid is mixed with vaginal 
contents.” 

This study shows that a valid L/S ratio can be deter- 
mined from amniotic fluid obtained vaginally. Fur- 
thermore, it supports the theory that prolonged ROM 
may result in a decreased incidence or severity of the 
respiratory distress syndrome (RDS).* 

The patients in this study were women admitted to 
the labor area of Lutheran General Hospital with rup- 
tured membranes. Fifty patients were included, with- 
out selection, over a l-year period. Fluid was collected 
in a clean bedpan by gravity and immediately frozen 
for later determination of the L/S ratio. Currently ac- 
cepted obstetric practice was followed without knowl- 
edge of the experimental L/S ratio results. The thin- 
layer chromatography method of Borer and associates‘ 
was used to measure the L/S ratios. 

The study includes 51 attempts to collect fluid from 
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Table I. Preterm infants with mature 
L/S ratios (=2.0) 





















Time 
from rupture 
Length of of membranes Time from Total time 
gestation to collection collection of ruptured 
(weeks) of amniotic fluid | to delivery membranes 
37 33 hr 9, hr 42) by 
37 9 days 4 hr 9+ days 
37 ir 4 hr 5 hr 
37 6% hr 3% hr 10 hr 
37 2 hr 15° ibr 17 hr 
37 22 hr 14.hr 36 hr 
36 1% hr 2% hr 4, hr 
34 39 ht 11% hr 50% hr 
34 9% hr 18% hr 28 hr 
32 78% hr 11 hr 89% hr 
31 2 wk 0 2 wk 





None developed RDS. 


50 patients. Three attempts were unsuccessful. Six col- 
lections were discarded: One specimen resulted in a 
poor separation of spots on chromatograph; three 
specimens were mixed with urine which precluded in- 
terpretation; and two specimens were considered in- 
valid because they had more than 3% red blood cells by 
volume. The 42 remaining specimens resulted in rou- 
tine interpretations. (Of these, three were partially con- 
taminated by blood and/or urine but in quantities that 
did not interfere with the analyses.) 

The L/S ratio was mature (=2.0) in 37 of the speci- 
mens, and none of these infants developed RDS. In- 
cluded in this group was an infant born at 31 weeks’ 
gestation to a mother whose membranes had ruptured 
2 weeks prior to amniotic fluid collection; this infant 
subsequently developed fatal necrotizing enterocolitis. 
One infant born at 32 weeks’ gestation to a diabetic 
mother whose membranes had been ruptured almost 4 
days developed transient tachypnea of the newborn 
but recovered without complication. A term infant 
born after rupture of the membranes several minutes 
earlier had asphyxia neonatorum but was easily resusci- 
tated and did well thereafter. Another term infant was 
meconium stained but did not develop any problems. 
The other 33 infants with mature L/S ratios had no 
symptoms and included six 37-week gestations, one 36- 
week gestation, and two 34-week gestations. The dura- 
tions of rupture of the membranes of all the preterm 
infants with mature L/S ratios are shown in Table I. 

Two infants had transitional L/S ratios (1.5 to 1.9). 
They were born at term and had uneventful courses. 
Three infants had immature (<1.5) values. Their ges- 
tations were less than 32 weeks. One died in utero; one 
developed severe RDS and died; and one developed 
moderate RDS and survived. L/S ratios in all three 
were obtained at or less than 1 hour after rupture of 
the membranes. Table II shows gestational ages, dura- 
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Table II. Gestational ages, durations of rupture of membranes, and outcomes in five infants with 


transitional and immature L/S ratios 








Time from 
rupture of membranes 
to collection 
of amniotic fluid 






Length of gestation 


L/S ratio (weeks) 


T (1.5-1.9) 40 4% hr 
T 38 0 
I (<1.5) 31+ 0 
I 20-22 l hr 
I 29 0 

























Time from Total time 
collection of ruptured Outcome 
to delivery membranes (RDS) 


Thr 15% hr No RDS 

6 hr 6 hr No RDS 

15 min 15 min Moderate 

0 l hr Stillborn 

11 hr 11 hr Severe—fatal 
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T = Transitional; | = immature. 


tions of rupture of the membranes, and outcomes of 
these five infants. 

When amniotic membranes are ruptured and trans- 
abdominal amniocentesis might not provide a sufficient 
sample, amniotic fluid obtained vaginally can be tested 
if determination of an L/S ratio is indicated. In this 


: study, sufficient fluid was obtained 48 times in 51 at- 


tempts (94%). Six of the 48 samples either were dis- 
carded because of contamination or resulted in poor 
spot separation. An L/S ratio was thus reported for 
87.5% of the specimens. 

There is uncertainty regarding the reliability of cor- 
relating the L/S ratio from amniotic fluid collected vag- 
inally with fetal maturity and subsequent morbidity. 
There were not enough immature ratios in this study to 
provide meaningful statistical analysis. The raw data 
suggest, however, that these values are useful. Eleven 
preterm and 26 term infants had mature ratios and did 
not develop RDS. Three preterm infants had imma- 
ture ratios: One infant was stillborn; the other two in- 
fants developed RDS, and one of these died. The two 
infants with transitional L/S ratios were born at term 
and did not develop RDS. 

Seven infants had gestations of less than 36 weeks. 
Three of these infants had immature L/S ratios with 
intervals between rupture of the membranes and spec- 
imen collection of 0, 1, and 0 hours; as previously 
noted, two of these infants subsequently developed 
RDS. The other four infants had mature L/S ratios 
with durations of rupture of the membranes before 
specimen collection of 9% hours, 39 hours, 3% days, 
and 2 weeks; none of these infants developed RDS. 
These data support the theory that prolonged (more 
than 16 or 24 hours) rupture of the membranes’? en- 
hances pulmonary maturity with resultant decreased 
incidence of RDS. 
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ACCIDENTAL DAMAGE to a pelvic kidney in the 
course of culdocentesis, leading to massive blood loss, is 
presented. No such cases involving culdocentesis have 
been reported previously. The importance of bearing 
in mind the possible existence of a pelvic kidney, when 
culdocentesis is attempted, is stressed. 


A 21-year-old woman, gravida 1, para 1, presented in the 
emergency ward after midnight with lower abdominal pain, 
associated with vomiting and bloody vaginal discharge, which 
was unlike her normal menses. Her last menstrual period was 
5 weeks earlier. She reported, that 2 months previously an 
intrauterine contraceptive device had been inserted but was 
removed because of excessive bleeding. Otherwise, past his- 
tory was unremarkable. She reported having a regular men- 
strual cycle of 25 to 28 days. On admission the patient was in 
good general condition. Temperature was normal. Pelvic 
examination disclosed a somewhat thickened and tender left 
parametrium and a fixed cystic mass, 5 cm in diameter, to the 
left of the uterus, which was thought to be an ovarian cyst. 
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Fig. 1. Schematic illustration of the anatomic relations at the 
operation (right oblique view). K. = Kidney; ut. = uterus; 
ur. = ureter; BL. = urinary bladder. 


Laboratory examination revealed a hemoglobin of 13.8 
gm/100 ml, and a white blood cell count of 7,000/cu mm. 
Urinalysis was normal. Subsequently urine culture was found 
to be sterile and the level of the beta subunit of human cho- 
rionic gonadotropin in the serum was reported as negative. 

Attempting to test the possibility of a ruptured ectopic 
pregnancy, the junior resident on duty performed culdocen- 
tesis (with a size 18 needle), and 10 ml of fresh blood was 
drawn. Curettage yielded only scanty material, which was sub- 
sequently defined as slightly secretory endometrium. A 
laparoscopy was immediately performed and revealed normal 
genitalia with no blood in the cul-de-sac and no signs of tubal 
pregnancy. Posterior and to the left of the uterus, a soft ex- 
traperitoneal mass, estimated at 10 cm in diameter, was ob- 
served. With the suspicion of a pelvic kidney, intravenous 
pyelography was performed and demonstrated a left ectopic 
kidney with apparently normal excretion and typical anterior 
malrotation. The right kidney was at its normal position and 
slightly malrotated. 

Because of the improvement in the patient’s general condi- 
tion, she was discharged from the hospital on the third day 
with a referral to the Gynaecological and Urological Outpa- 
tient Clinics. 

Five days later, the patient was readmitted to the Urological 
Service with the complaint of lower abdominal pain and a 
temperature of 38.3° C. On examination, marked tenderness 
was noted in the lower abdomen and a poorly defined mass 
was palpated in the left lower quadrant. Antibiotic treatment 
was initiated with 4 gm of ampicillin and 2 gm of sodium 
cloxacillin per day, under the working assumption that the 
patient’s condition was consistent with pelvic inflammatory 
disease, either caused or exacerbated by the diagnostic ma- 
nipulations on her previous admission. 

The following day, examination revealed enlargement of 
the abdominal mass, which was exquisitively tender, and a 
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rightward displacement of the uterus. Additional intravenous 
pyelography revealed an apparently nonfunctioning pelvic 
kidney with dilatation of the right renal pelvis and ureter. 
Measurement of hemoglobin at that point was 8.5 gm/100 ml. 
Retroperitoneal bleeding was suspected and an explorative 
laparotomy was immediately performed. A retroperitoneal 
mass was found, consisting of a large subcapsular hematoma 
surrounding a pelvic kidney. A small puncture wound was 
detected in the lower pole, through which blood was steadily 
oozing. The laceration was sutured and the bleeding stopped. 
The renal pelvis and ureter were explored and found to be 
intact. The close proximity of the ectopic kidney to the inter- 
nal genitalia, as was found during the operation, is illustrated 
in Fig. 1. The postoperative course was uneventful, and con- 
trol intravenous pyelography, performed 20 days after the 
operation, again demonstrated normal filling of the left ure- 
ter. Concomitant hysterosalpingography revealed an elon- 
gated and fixed left tube with sactosalpinx. 


Culdocentesis, being a “blind procedure,” is poten- 
tially dangerous, especially in the presence of adhe- 
sions obliterating the cul-de-sac. Nevertheless, it is still 
widely used in gynaecologic practice, serving as either 
an emergency procedure for the diagnosis of ectopic 
pregnancy’ or as an early diagnostic aid for detection 
of ovarian carcinoma.” 

In general, no serious accidents have been ascribed 
to this procedure. Funkhouser and associates? reported 
the incidence of bowel penetration to be 1.4% but em- 
phasized the lack of subsequent complications. Lucas 
and Hassim’ also stated that with a size 18 needle even 
a perforation of a pyosalpinx or adjacent bowel did not 
lead to complications. 

The high diagnostic yield of culdocentesis in cases of 
ectopic pregnancy, coupled with its simplicity, have 
given the procedure a central role in the rapid diag- 
nosis of this common gynecologic emergency.* 4 
Paradoxically its routine use in the hands of an inex- 
perienced junior resident on call late at night may pose 
potential hazards to the patient. Such was the situation 
in the case at hand, when puncture of an ectopic pelvic 
kidney with subsequent complications was the result. 

Pelvic kidney occurs approximately once in 800 per- 
sons and is often associated with genital malformation. 
It may cause obstetric difficulties or lead to unnecessary 
operation as a result of the misdiagnosis of pelvic 
tumor. No reports have yet appeared in the literature 
regarding the accidental involvement of a pelvic kidney 
in culdocentesis. In the case reported here the patient 
presented with abdominal pain of unknown origin, 
which retrospectively might have been related to poor 
drainage due to malrotation of the ectopic kidney, as 
frequently occurs in this situation. Another possible 
source of our patient’s abdominal pain might be the 
exacerbation of latent chronic pelvic inflammatory dis- 
ease, which was only demonstrated 20 days after the 
operation by hysterosalpingography. i 

The finding of a pelvic kidney, albeit rare, must be 
taken into.account by the gynecologist during poten- 
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known or suspected, it is advisable to avoid culdocen- 
tesis, and alternative procedures, such as laparoscopy 
for the diagnosis of ectopic pregnancy, should be un- 
dertaken. The availability of sensitive assays for the 
beta subunit of human chorionic gonadotropin un- 
doubtedly lessens the need for surgical intervention 
when the diagnosis of tubal pregnancy has to be 
excluded. 
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MOST AUTHORITIES On stress urinary incontinence 
indicate that the primary etiologic factor is the loss of 
support of the bladder base, vesical neck. and proximal 
urethra.’ Since there may be other primary or con- 
comitant causes of incontinence that are not easily as- 
certained through history and physical examination 
alone, an accurate diagnosis necessitates other labora- 
tory tests and procedures. 

Standard evaluation procedures include various ra- 
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Fig. 1. The normal female urethra. a, Without catheter. b, 
With plastic Fr. 6 pediatric feeding tube within the urethra. 
The arrows indicate the location of the urethra. 


diographic techniques, such as cystourethrography, 
with and without fluoroscopy, and beaded chains to 
demonstrate the anatomy of the lower urinary tract. 
Few of these procedures accurately define dynamic 
function of the urethrovesical unit. 

Holmes? was the first to demonstrate the ease and 
accuracy of evaluating the static urinary bladder with 
ultrasonic techniques in terms of residual urine, the 
mobility of the bladder wall, distortion of the bladder 
contour by adjacent pelvic pathologic conditions, and 
detection and evaluation of bladder tumors. 

This is the first report in the English language of a 
new, simplified technique that utilizes the portable 
linear-array, real-time ultrasound machine to provide 
accurate information regarding the anatomic relation- 
ships of the urethra to the bladder. 

Ultrasound examinations of the bladder and urethra 
were performed in 30 women after a thorough genito- 
urinary history was obtained. Ages of the women 
ranged from 16 to 62 years and parity was from 0 to 6. 
Ten had urethral catheters in place during the proce- 
dure and most underwent ultrasound for unrelated 
indications. Both continent and incontinent patients 
participated in these evaluations. 

The ultrasound equipment used for these studies 
included two portable linear-array, real-time scanning 
machines: Advanced Diagnostic Research (ADR) Model 
2130* and Toshiba Model SAL-204.+ The Toshiba 
transducer was 2.4 MHZ and the ADR transducer was 
3.5 MHZ. The illustrations presented are those taken 


*Advanced Diagnostic Research, 2224 S. Priest Dr., Tempe, 
Arizona 85282. 

*Toshiba Medical Systems, 1145 Dominguez, Carson, Cali- 
fornia 90745. 
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Fig. 2. The normal female urethra with catheter in place. a, 
Resting. b, Straining. The arrows indicate the urethra and the 
clearly evident echos from the walls of the catheter. There is 
minimal descent of the urethrovesical junction with straining. 


from the Toshiba machine with its accompanying 
Polaroid camera system. 

The patient arrived for the examination with a full 
bladder or drank water while awaiting for examination, 
After placement of a Fr. 6 or 8 soft plastic pediatric 
feeding tube through the urethra into the bladder by 
means of a sterile technique, the physician scanned the 
bladder and urethra in both the supine and standing 
positions. Scanning also included longitudinal, trans- 
verse, and oblique techniques while the transducer was 
angled caudally from above the pubic symphysis to vi- 
sualize clearly the urethra and bladder wall. The pa- 
tient coughed and performed a Valsalva’s maneuver in 
each scanning plane. 

With the patient in both the supine and standing 
positions the physician measured the angle of urethral 
inclination and the distance between the pubic sym- 
physis and the urethrovesical junction with and without 
the Valsalva’s maneuver. 

In this series, real-time ultrasonography demon- 
strated the urethra and the urethrovesical junction 
without instrumentation in seven of 20 patients and in 
all catheterized patients (Fig. 1). Fig. 2 demonstrates 
typical findings in a continent patient who had little 
change in the relative anatomic position of the ure- 
throvesical junction with the Valsalva’s maneuver. Simi- 
larly, real-time ultrasound clearly demonstrated the al- 
tered urethrovesical relationships in incontinent pa- 
tients with straining (Fig. 3). 
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Fig. 3. The female urethra in the incontinent patient. a, Rest- 
ing. b, Straining. The arrows indicate the urethra. There is 
marked descent of the urethrovesical junction with straining. 


Minimal difficulties were encountered in five pa- 
tients, two of whom were extremely obese and three of 
whom had pubic symphysis “shadowing” that obscured 
visualization of the urethra. 

Real-time ultrasound effectively demonstrates the 
anatomic relationship of the urethra and the bladder in 
both normal and incontinent patients during static and 
dynamic functional states. Although ultrasound dem- 
onstrated the urethras in half of the noncatheterized 
patients, the placement of a Fr. 6 to 8 pediatric feeding 
tube allowed visualization of the urethrovesical junc- 
tions in all patients. 

Many authors stress the importance of cystoure- 
thrography as a valuable diagnostic tool to provide in- 
formation regarding the posterior urethrovesical an- 
gle, the angle of inclination of the urethral axis, the 
flatness of the bladder base, and the location, the mo- 
bility, and the funneling of the urethrovesical junction 
both at rest and with the stress of a Valsalva’s maneu- 
ver." °~° This report describes a technique which avoids 
exposure of the patient to x-irradiation and provides 
information similar to that obtained with radiographic 
studies. 

The potential advantages of this technique are many. 
It can be performed in the office with a machine that 
will probably be in common usage by most obstetri- 
cian-gynecologists in the next decade. It requires very 
little expertise, is a rapid test, is safe and involves min- 
imal discomfort, avoids x-irradiation, and is easily re- 
peated. A 

Although ultrasound provides a great deal of infor- 
mation regarding urethrovesical relationships, it is not 
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a means of diagnosing urinary stress incontinence. 
When complemented by a detailed history and clinical 
examinations, as well as other procedures, such as cys- 
tometry, cystourethroscopy, urethral closure pressure 
profiles, studies of urethrovesical pressure dynamics, 
and uroflowmetry, it significantly aids the clinician in 
the evaluation of women with lower urinary tract symp- 
tomatology. 


We appreciate the assistance and encouragement of Nancy 
Worthen, M.D., Division of Diagnostic Ultrasound, Los 
Angeles County Harbor/University of California (Los Angeles) 
Medical Center, Torrance, California, and Elizabeth Williams, 
R.D.M.S., Memorial Hospital Medical Center of Long Beach, 
Long Beach, California. 
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A PATIENT with oral contraceptive—induced chorea is 
described. The chorea was not suppressed by pro- 
pranolol but disappeared gradually within 10 weeks. 
This is a relatively rare complication of, but the impor- 
tance of its recognition is obvious. 
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An 18-year-old woman presented to the Chaim Sheba Med- 
ical Center with the complaint of involuntary movements of 
both upper extremities and the face initially noted 4 months 
prior to admission. She was given an oral contraceptive 2 
months before the appearance of those movements. There 
was no history of rheumatic fever, heart disease, previous 
chorea, central nervous system involvement, weakness, or 
other neurological symptoms. She was not receiving other 
medications and family history was negative for chorea and 
any other movement disorder. Past history was nonrevealing 
except for a tendency to develop skin abscesses since 
childhood. 

On physical examination no abnormality was found except 
for choreoathetoid movements of the upper extremities, more 
on the right, and grimaces exacerbated by stress. Elec- 
trocardiogram and electroencephalogram were normal, as 
were routine laboratory examinations including erythrocyte 
sedimentation rate, complete blood count, glucose, urea, an- 
listreptolysin titer, and protein electrophoresis. There was no 
antinuclear factor and culture from the pharynx was sterile. 

The oral contraceptive was discontinued. An attempt to 
suppress the choreiform movement with propranolol up to 30 
mg four times a day was unsuccessful. Reduction of the 
choreiform movement was noted 1 month after the oral con- 
traceptive was discontinued; the grimaces disappeared, and 
her handwriting was readable again. Complete resolution was 
observed within 10 weeks. 


Choreiform movement is one of the rare side effects 
of oral contraceptives": ?; it is more common in patients 
with a previous history of rheumatic fever, Sydenham’s 
chorea, or chorea gravidarum. This side effect disap- 
pears following discontinuation of the drug. Chorea 
can be a manifestation of rheumatic fever, systemic 
lupus erythematosus, or drug intoxication. These were 
excluded in the patient described. Propranolol was 
tried because of its known effect in familial and senile 
tremor. The etiology of oral contraceptive-induced 
chorea is not known. It might be vascular, immu- 
nologic, or neurotransmitted abnormalities. 

Clinicians must be aware of this potential side effect 
of oral contraceptives since the chorea can be “cured” 
easily by stopping the drug. 
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CAREER OPPORTUNITY 
OBSTETRICS— 
GYNECOLOGY 


Unique opportunity exists for Board Certified/Eligi- 
ble Obstetrician-Gynecologist seeking a full time 
position in a multi-specialty group practice. 


In addition to an active practice the position offers 
opportunity for teaching in a residency training pro- 
gram, Clinical research, and participation in an ac- 
tive adolescent maternity program. 


Excellent incentive compensation system with 
guaranteed base salary and fringe benefits. Begin 
summer 1981 or sooner. 


Send vitae in confidence to: 


William F. Grace, M.D., F.A.C.O.G. 
Director, Ob/Gyn Division 
GENESEE HEALTH SERVICE 
MEDICAL GROUP 
220 Alexander Street 
Suite 708 
Rochester, New York 14607 
(716) 263-5214 


An Equal Opportunity Employer, M/F. 


MATERNAL — FETAL 
MEDICINE 


The Department of Obstetrics and Gyne- 
cology of the Baystate Medical Center in 
Springfield, Massachusetts, is seeking a 
full time Director for its Perinatal program. 
There are 5,000 in-house deliveries as well 
as 5,000 deliveries in 7 affiliated hospitals 
for this Perinatal system. The Department 
is affiliated with both Tufts and the Uni- 
versity of Massachusetts Schools of Med- 
icine. The Department has 40 community 
based Obstetricians-Gynecologists, 16 
residents, and 4 additional full time faculty. 
The candidate must be board eligible in 
Maternal-Fetal Medicine. Salary and aca- 
demic rank are commensurate with train- 
ing and experience. Those interested 
please send CV to: Laurence E. Lundy, 
M.D., Chairman, Department of OB-GYN, 
Baystate Medical Center, 759 Chestnut 
Street, Springfield, Massachusetts 01107. 


- An Equal Opportunity Employer M/F/H 
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OBSTETRICS AND GYNECOLOGY 
UNIVERSITY OF TENNESSEE 


Clinical Education Center 
Chattanooga 


Positions available in Perinatology and Ambu- 
latory Care in the Department of Obstetrics and 
Gynecology at the Clinical Education Center at 
Chattanooga. Obstetrics and Gynecology Resi- 
dency Program in a University Affiliated 
Hospital. Approved program with ten resi- 
dents. Rotation of Medical Students for Core 
Clerkships and Electives. Faculty appointment. 
Must be Board Certified Obstetrics and Gyne- 
cology. Please direct inquiries and C. V. to: 


Norman L. Stahl, M.D. 
Chairman, Department of 

Obstetrics and Gynecology 
Suite 400-921 East Third Street 
Chattanooga, Tennessee 37403 
Phone (615) 756-4856 


The University of Tennessee is an Affirmative 
Action and Equal Employment Opportunity 
Employer 
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designed library file cases. Designed to keep your journal 
copies near at hand in your office, library, or home. 

Your case is heavy bookbinder’s board in rich red Kivar 
cover. Files are scuff-resistant and washable. 

Lettering is stamped in gold leaf and the cases make a fit 
companion for the most costly binding. 

Files are reasonably priced—only $4.95 each, postpaid 
(3 for $14., 6 for $24.). Add $1.00 postage per case for orders 
outside U. S. Satisfaction unconditionally guaranteed or 
your money back! Use the coupon for prompt shipment. 


Jesse Jones Box Corporation (est. 1843) 
P. O. Box 5120 
Philadelphia, Pa. 19141 


Please send me, postpaid — library cases for 
AMERICAN JOURNAL OF OBSTETRICS AND 
GYNECOLOGY at $4.95 each (3/$14., 6/$24.) 
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O OLD SIZE (7%4” x 1042") copies prior to 1975 we 
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OB/GYN 
PHYSICIAN 


OB/GYN Physician to join Health 
Care Plan. Opportunity for Board cer- 
tified or qualified physician in inno- 
vative staff model HMO. Negotiable 
salary, outstanding fringe benefits, 
nurse-midwife, certified family prac- 
titioners, university affiliated, 
chance to build your own depart- 
ment. Position available anytime in 
1980. 

C.V. to Medical Director, 

Health Care Plan Medical Center, 

120 Gardenville Parkway West, 

West Seneca, N.Y. 14224 

or call 716-668-3600. 


LOUISIANA STATE 
UNIVERSITY 
IN NEW ORLEANS 


Following full-time faculty positions are 
available: 
Director of Gynecologic Endocrinology 
Director of Gynecologic Oncology 
Director of Maternal-Fetal Medicine 
General Obstetrician-Gynecologist 


Director of program at affiliated Charity 
Hospital, Baton Rouge, La. 


Interested applicants should send a curricu- 
lum vitae to: 


Charles A. White, M.D. 

Professor and Head 

Department of Obstetrics and Gynecology 
- .L.S.U School of Medicine 

1542 Tulane Avenue 

New Orleans, Louisiana 70112 


An Affirmative Action/Equal Opportunity Employer 





Flagyl (metronidazole) 250 m: 


Warning 
Metronidazole has been shown to be carcinogenic in 
mice and possibly carcinogenic in rats. (See Warnings. ) 


Unnecessary use of the drug should be avoided. Its use 
should be reserved for the conditions described in the 
Indications section 





Indications: For the treatment of symptomatic trichomoniasis in 
females and males when the presence of the trichomonad has 
been confirmed by appropriate laboratory procedures (wet smears 
and/or cultures). Also for the treatment of asymptomatic females 
when the organism is associated with endocervicitis, cervicitis, or 
cervical erosion. 7 vaginalis infection is a venereal disease and 
therefore, asymptomatic sexual partners of treated patients should 
be treated simultaneously if the organism is present. The decision 
to treat an asymptomatic male partner who has a negative culture, 
or one in whom no culture has been attempted. is an individual 
one. In any event. the consort should be treated with Flagyl in 
cases of reinfection. Flagyl is also indicated for acute intestinal 
amebiasis (amebic dysentery) and for amebic liver abscess. 


Contraindications: Evidence or history of blood dyscrasia, active 
organic disease of the CNS, the first trimester of pregnancy 
and a hypersensitivity to metronidazole 


Warnings: Flagyl should not be used in the first trimester of 
pregnancy (see Contraindications). Use with discretion during 
the second and third trimesters of pregnancy and restrict to 
those pregnant patients not cured by topical measures. Flagyl 
(metronidazole) is secreted in the breast milk of nursing mothers 
It is not known whether this can be injurious to the newborn 
lf used during lactation, an alternative method of feeding may 
be elected 


Tumorigenicity Studies in Rodents. Metronidazole has shown 
evidence of tumorigenic activity in a number of studies involving 
Chronic, oral administration in mice and rats 

Most prominent among the effects in the mouse was the 
Promotion of pulmonary tumorigenesis. This has been observed 
in all five reported studies in that species, including one study 
in which the animals were dosed on an intermittent schedule 
(administration during every fourth week only) One of the 
mouse studies revealed increases in the incidence of malignant 
lymphomas as well as pulmonary neoplasms associated with 
lifetime feeding of the drug. All these effects are statistically 
significant. 

In two long-term toxicity studies in the rat there was a 
Statistically significant increase in the incidence of various neo- 
plasms, particularly mammary tumors, among female rats on 
metronidazole over that noted in the control groups 

Two lifetime tumorigenicity studies in hamsters have been 
reported to be negative 

Metronidazole has been reported to potentiate the anti- 
coagulant effect of coumarin and warfarin resulting in a pro- 
longation of prothrombin time. This possible drug interaction 
should be considered when Flagyl is prescribed for patients on 
this type of anticoagulant therapy. 


Precautions: Mild leukopenia has been reported during Flagyl 
(metronidazole) use: total and differential leukocyte counts are 
recommended before and after treatment with the drug. especially 
if a second course is necessary. Flagyl may interfere with certain 
Chemical analyses for SGOT. Avoid alcoholic beverages during 
Flagyl therapy because abdominal cramps. nausea, vomiting, 
headaches and flushing may occur. Discontinue Flagyl promptly 
if abnormal neurologic signs occur. Exacerbation of candidiasis 
may occur. In amebic liver abscess, aspirate pus during metro- 
nidazole therapy. 


Adverse Reactions: Nausea, headache, anorexia, vomiting, diar- 
thea, epigastric distress, abdominal cramping, constipation, a 
metallic, sharp and unpleasant taste, furry tongue. glossitis and 
stomatitis possibly associated with a sudden overgrowth of 
Candida, exacerbation of vaginal candidiasis, an occasional re- 
versible moderate leukopenia, dizziness, vertigo, incoordination 
ataxia, convulsive seizures, peripheral neuropathy fleeting joint 
pains, confusion, irritability, depression, weakness. insomnia. 
mild erythematous eruptions, urticaria, flushing, nasal congestion, 
dryness of the mouth, vagina or vulva, pruritus, dysuria, cystitis 
a sense of pelvic pressure, dyspareunia. fever, polyuria, incon- 
tinence, decrease of libido, proctitis, pyuria and darkened urine 
have occurred in patients receiving the drug. Patients receiving 
Flagyl may experience abdominal distress. nausea, vomiting, 
flushing or headache if alcoholic beverages are consumed. The 
taste of alcoholic beverages may also be modified. Flattening 
of the T-wave may be seen in ECG tracings 


[SEARLE | Searle & Co. 

San Juan, Puerto Rico 00936 
Address medical inquiries to: 

G. D. Searle & Co. 


Medical Communications Department, Box 5110 
Chicago, Illinois 60680 


941-R2 
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His trichomoniasis can 


make her therapy useless 


unless they both take.. 


When the male is not treated for Trichomonas vaginalis, the female— 
no matter how well she cooperates with therapy—probably will become 
reinfected. To arrest this infection/reinfection cycle, both infected 
partners must be treated simultaneously. 









The only systemic trichomonacide—In the female, trichomoniasis 

is a multiorgan disease. Tichomonads invade the vagina, and are often 
deeply entrenched in the endocervix, Skene's and Bartholin’s glands, 
the urethra, and the bladder. The male genitourinary tract has seven 
possible sites of infection. Only the systemic action of Flagyl can 
eliminate sequestered tichomonads from these sites; topical treat- 
ments are ineffective. 


Effective in both partners—Because it reaches infection sites via the 
bloodstream, Flagyl is the only tichomonacide that is effective in both 
men and women. And Flagyl is the only available agent of its kind. 


The only effective trichomonacide for couples 
® 250-mg. tablets 


F lagy l (metronidazole) 


Please see adjacent page or brief summary of prescribing information 


Searle & Co. 
SEARLE San Juan, Puerto Rico 00936 


Address medical inquiries to 

G D. Searle & Co. 

Medica Communications Department, Box 5110 
Cn cago, Illinois 60680 
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Sure as a new day will dawn, 


Peri-Colace works with gentle, proven predictability 


PERI-COLACE combines the gentle 
laxative and effective stool softener 
so often needed when bowel motility 
isdepressed. PERI-COLACE acts gently 
to induce peristalsis, while the stool- 
softening agent lets natural intestinal 
water permeate stools. 


PERI-COLACE is predictable—gentle 
evacuation usually occurs within 8 to 
12 hours. It is useful in obstetrical 
patients, as well as in geriatrics, pre- 
and postoperative patients, the con- 
valescent, in patients with medication- 
related suppression cf bowel motility 
and children. 


PERI-COLACE —gentle, proven, pre- 
dictable. In capsule and liquid forms. 


PERIGOLAGE 


casanthranol and diocty! sodium sulfosuccinate 


Gentle laxative plus stool softener 
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Now—a refinement in low-dose oral An unsurpassed rate of efficacy. 


contraception. No pregnancies have been reported with Norinyl 1 
when it has been taken as directed. In fact, its effic 


New Norinyl’ 1+35 from Syntex was specifically for- 
rate is comparable to that achieved with higher-c 


mulated to satisfy the goals of effective low-dose contre- 
ception, while reducing the possibility of commonly formulations! 


encountered side effects such as breakthrough bleeding” DE ; 
Norinyl 1+35 contains 1.0 mg of norethindrone —the With little chance of breakthrough bleeding 


time-tested progestin...and 0.035 mg of ethinyl estra- Norinyl 1+35 provides sufficient endometrial suppo 
diol—a well accepted level of estrogen. assure comfortable contraception for the vast maj 
of women —with very little likelihood of breakthre 


This level of norethindrone serves two important func- s 
bleeding. 


tions. First, it helps insure a high rate of efficacy. Secondly, 
it reduces the possibility of breakthrough bleeding. 


Tablets 


ORI 


(norethindrone 1.0 mg and ethinyl estradiol 0.035 magi 


ir 


* Note: serious as well as minor side effects have been reported following th 
use of all oral contraceptives. These include thromboembolic disease. Pleasd 
see summary of Prescribing Information on following page. 

tThe overall pregnancy rate was 0.17 per hundred woman-years, in clinic 
trials with 940 patients completing 14,366 cycles of use 





Noriny!® 1+35 21-Day tablets (norethindrone 1 mg. with ethinyl 
estradiol 0.035 mg.) 


Noriny!* 1+35 28-Day tabiets (21 norethindrone 1 mg. with ethinyl 
estradiol 0.035 mg. tablets followed by 7 inert tablets) 


ORAL CONTRACEPTIVE (0.C.) AGENTS 


Indications 0.C.s are indicated for the prevention of pregnancy. DOSE- 
RELATED RISK OF THROMBOEMBOLISM FROM 0.C.s. Studies have shown a 
positive association between the dose of estrogens in 0.C.s and the risk of 
thromboembolism. For this reason, it is prudent and in keeping with good 
principles of therapeutics to minimize exposure to estrogen. The O.C. prod- 
uct prescribed for any given patient should be that product which contains the 
least amount of estrogen that is compatible with an acceptable pregnancy rate 
and patient acceptance. It is recommended that new acceptors of 0.C.s 
Should be started on preparations containing 0.05 mg or less of estrogen. 
Contraindications 1. Known or suspected geeen (see Warning No. 
5). 2. Thrombophlebitis or thromboembolic disorders. 3. A past history of 
deep vein thrombophlebitis or thromboembolic disorders. 4. Undiagnosed 
abnormal genital bleeding. 5. 0.C.s should not be used by women who have or 
have had any of the following conditions: a. Cerebral vascular or coronary ar- 
tery disease. b. Known or suspected carcinoma of the breast. c. Known or 
Suspected estrogen dependent neoplasia. d. Benign or paren liver tumor 
which developed during the use of oral contraceptives or other estrogen con- 
taining products. 


WARNINGS: Cigarette smoking increases the risk of serious car- 
diovascular side effects from 0.C. use. This risk increases with age and 
with heavy smoking (15 or more cigarettes per day) and is quite 
marked in women over 35 years of age. Women who use 0.C.s should 
be strongly advised not to smoke. 


The use of 0.C.s is associated with increased risk of several serious condi- 
tions including thromboembolism, stroke, myocardial infarction, liver 
tumor, gall bladder disease, visual disturbances, fetal abnormalities, and 
hypertension. Practitioners prescribing 0.C.s should be familiar with the 
following information relating to these risks. 


1. Thromboembolic Disorders and Other Vascular Problems: An increased 
risk of thromboembolic and thrombotic disease associated with the use of 
0.C.s is well established, One British study demonstrated an increased rela- 
tive risk for fatal venous thromboembolism; two British and three American 
Studies demonstrated an increased relative risk for non-fatal venous throm- 
boembolism. These studies estimate that users of 0.C.s are 4 to 11 times 
more likely than nonusers to develop these diseases without evident cause. 
CEREBROVASCULAR DISORDERS. Two American studies demonstrated an 
increased relative risk for stroke, which had not been shown in prior British 
Studies. In a collaborative American study of cerebrovascular disorders in 
women with and without predisposing causes, it was estimated that the rela- 
tive risk of hemorrhagic stroke was 2.0 times great in users than nonusers 
and the relative risk of thrombotic stroke was 4 to 9.5 times greater in users 
than in nonusers. A British ogrom, follow-up study reported in 1976 a 
highly significant association between 0.C. use and stroke. Another British 
long-term, follow-up study had suggested such an association in 1974, but 
the number of cases was too small to estimate the risk. MYOCARDIAL IN- 
FARCTION, An increased relative risk of myocardial infarction associated with 
the use of 0.C.s has been reported, confirming a previously suspected asso- 
ciation. One study conducted in the United Kingdom found, as expected, that 
the greater the number of underlying risk factors for coronary artery disease 
(cigarette smoking, hypertension, percho wsterolemia, obesity, diabetes, 
history of preeclamptic toxemia) the higher the risk of developing myocardial 
infarction, regardless of whether the patient was an O.C. user or not. 0.C.s, 
however, were found to be an additional risk factor. In terms of relative risk, it 
has been estimated that O.C. users who do not smoke {emokng is consid- 
ered a major predisposing condition to myocardial infarction) are about twice 
as likely to have a fatal myocardial infarction as nonusers who do not smoke, 
O.C. users who are also smokers have about a 5-fold increased risk of fatal 
Infarction compared to users who do not smoke, and about a 10- to 12-fold 
increased risk compared to nonusers who do not smoke. Furthermore, the 
number of cigarettes smoked is also an important factor. In determining the 
importance of these relative risks, however, the baseline rates for various age 
roups must be given serious consideration, ha estimates are based on 
ritish vital statistics which show acute myocardial infarction death rates 2- to 
3-times less than in the U.S. for women in these 1 groups; consequently, 
actual U.S. death rates could be higher.) The importance of other paisna 
ing conditions mentioned above in determining relative and absolute risks 
has not been quantified; other synergistic actions may exist. RISK OF DOSE. 
In an analysis of data derived from several national adverse reaction reporting 
systems, British investigators concluded that the risk of thromboembolism 
including coronary thrombosis is ganeti related to the dose of estrogen used 
in 0.C.s. Preparations containing 0. mg or more of estrogen were as- 
sociated with a higher risk of thromboembolism than those containing 0.05- 
).08 mg of estrogen. Their analysis did suggest, however, that the quantity 
df estrogen may not be the sole factor involved. This finding has been sup- 
dorted by a study in the United States. Careful epidemiological studies to de- 
ermine the degree of thromboembolic risk associated with progestogen-only 
).C.s have not been performed. Cases of thromboembolic disease have been 
‘eported in women using these posais, and they should not be presumed to 
Ye free of excess risk. ESTIMATE OF EXCESS MORTALITY FROM CIRCULAT- 
)RY DISEASE. A large British prospective study estimated the mortality rate 
yer 100,000 women per year from diseases of the circulatory system for 
isers and nonusers of 0.C.s according to age, smoking habits, and duration 
Mf use. The overall excess death rate annual from circulatory diseases for 
.C. users was estimated to be 20 per 100,000 (ages 15-34 —5/100, 000; 
iges 35-44 —33/100,000; ages 45-49 —140/100,0 0). The risk is concen- 
rated in older women, in those with a long duration of use, and in cigarette 
imokers, and may persist after discontinuation of O.C. use. It was not possi- 
ile, however, to examine the interrelationships of age, smoking, and dura- 
lon of use, nor to compare the effects of continuous vs. intermittent use. 
lthough the study showed a 10-fold increase in death due to circulatory dis- 
ases in users for 5 or more years, all of these deaths occurred in women 35 
ir older. Until larger numbers of women under 35 with continuous use for 5 
r More years are available, it is not possible to assess the magnitude of the 
lative risk for this younger age group. The available data from a variety of 
ources have been analyzed to estimate the risk of death associated with vari- 
us methods of contraception. The estimates of risk of death for each method 
iclude the combined risk of the contraceptive method eg. thromboem- 
lic and thrombotic disease in the case of 0.C.s) plus the risk attributable to 
fegnancy or abortion in the event of method failure. This latter risk varies 
(ith the effectiveness of the contraceptive method. The findings of this 
nalysis are shown in Table 1 below. The study concluded that the mortality 
Ssociated with all methods of birth control is low and below that of 
hildbirth, with the exception of 0.C.s in women over 40 who smoke. (The 
ites given for pill only/smokers for each age group are for smokers as a 
lass. For ‘‘heavy"’ smokers joon than 15 cigarettes a day), the rates given 
‘ould be about double; for light” smokers Tesi than 15 cigarettes a Gay), 
bout 50 percent.) The lowest mortality is associated with the condom or dia- 
hragm backed up by early abortion. The study also concluded that 0.C. 
sers who smoke, especially those over the age of 30, have a greater mortal- 
r risk than 0.C. users who do not smoke. 
ible 1. The annual number of deaths associated with control of fertility and 
) control per 100,000 nonsterile women by regimen of control and age of 
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ie risk of shromboemborc and thrombotic disease associated with 0.C.s 
:reases with age after approximately age 30 and, for myocardial infarction, 
further increased by hypertension, hyperlipidemias, o diabetes, or 
story of preeclampic toxemia and especially by cigarette smo ing. Based on 


the data currently available, the following table gives a gross estimate of the 
risk of death from circulatory disorders associated with the use of 0.C.s: 
Table 2. Smoking habits and other predisposing conditions —risk associ- 
ated with use of 0.C.s 





Age Below 30 30-39 40+ 
Heavy smokers c B A 
Light smokers D c B 
Nonsmokers 
(No predisposing conditions) D C.D c 
Nonsmokers 
(other predisposing conditions) c C.B BA 


A—Use associated with very high risk. C—Use associated with moderate risk. 
B—Use associated with high risk. O—Use associated with low risk. 


The physician and the patiant should be alert to the earliest manifestations of 
thromboembolic and thrombotic disorders (e.g., thrombophlebitis, pulmo- 
nary embolism, cerebrovascular insufficiency, coronary occlusion, retinal 
thrombosis, and mesenteric thrombosis). Should my of these occur or be 
Suspected, the drug should be discontinued immediately. A tour- to six-fold 
increased risk of pastaurgon thromboembolic complications has been re- 
ported in O.C. users. If feasible, 0.C.s should be discontinued at least 4 
weeks before surgery of a type associated with an increased risk of throm- 
boembolism or prolonged immobilization. Data also su gest that the pres- 
ence of varicose veins substantially increases the risk superficial venous 
thrombosis of the leg, the risk depending on the severity of the varicosi- 
ties. Ocular Lesions: There have been reports of neuro-ocular le- 
sions such as apte neuritis or retinal thrombosis associated with the use of 
0.C.s. Discontinue O.C. medication if there is unexplained, sudden or 
gradual, partial or complete loss of visien; onset of proptosis or diplopia; 
papilledema; or retinal vascular lesions; and institute appropriate diagnostic 
and therapeutic measures. Carcinoma: Long-term continuous administration 
of either natural or synthetic estrogen in certain animal Species increases the 
frequency of certain adenomas, benign or malignant, such as those of the 
breast, cervix, vagina, uterus, ovary, pituitary and liver. Certain synthetic 
progestogens, none currently contained in 0.C.s, have been noted to in- 
Crease the incidence of mammary nodules, benign and malignant, in dogs. 
Several retrospective case-control studies nave reported an increased relative 
risk (3.1 to 13.9 times) associating endometrial carcinoma with the prolonged 
use of estrogens in postmenopausal women who took estrogen replacement 
medication to relieve menopausal symptoms. One publication reported on the 
first 30 cases submitted by physicians te a re: istry of cases of adenocar- 
cinoma of the endometrium in women under 40 on 0.C.s. Of the adenocar- 
cinomas found in women without predisposing risk factors for adenocar- 
cinoma of the endometrium (e.g., iran bleeding at the time 0.C.s were 
first given, gigei ovaries) nearly all occurred in women who had used a 
sequential O.C. These products are no longer marketed. No statistical associ- 
ation has been reportad Suggesting an increased risk of endometrial cancer in 
users of conventional combination or pro estojenaoly 0.C.s, although indi- 
vidual cases have been reported. Several studies have shown no increased 
risk of breast cancer to women taking 0.C.s or estrogens. In one Study, how- 
ever, while no overall increased risk of braast cancer was noted in women 
treated with 0.C.s, a greater risk was suggested for the subgroups of O.C, 
users with documented benign breast disease and for long-term (2-4 years) 
users, One other study Indicated an increasing risk of breast cancer in women 
taking menopausal estrogens, which increased with duration of follow-up. A 
reduced occurrence of benign breast tumors in users of 0.C.s has been well 
documented. In a prospective study of women with cervical dysplasia, there 
was an increase in severity and of conversion to cancer in situ in O.C. users 
Compared with nonusers. This became statistically significant after 3 to 4 
years of use, Nonreversal of oyspaaja within the first 6 months of pill use was 
Suggested to be predictive of progression after prolonged exposure. There 
have been other reports of microglandular hyperplasia of the cervix in users 
of 0.C.s, In summary, there is at present no confirmed evidence from human 
Studies of an increased risk of cancer associated with 0.C.s. Close clinical 
Surveillance of all women taking 0.C.s is, nevertheless, essential, In all cases 
of undiagnosed persistent or recurrent abnormal vaginal patch appropri- 
ate diagnostic measures should be taken to rule out malonate}: lomen with 
a strong family history of breast cancer or who have breast nodules, eroon; 
tic disease or abnormal mammograms should be monitored with particular 
care if they elect to use 0.C.s instead of other methods of contraception, 4, 
Liver Tumors; Sudden severe abdominal pain or shock may de due to rupture 
and homoruae of a liver tumor. There have been reports associating benign 
or malignant liver tumors with O.C. use. This has been reported in short- 
term as well as long-term users of 0.C.s. One study reported that use of 0.C.s 
with high hormonal potency and age over 30 years may further increase a woman's 
risk of hepatocellular adenoma. Two studies relate risk with duration of use, the 
tisk meng much areata after 4 or more years of use. Although it is an un- 
common lesion, it should be considered in women presenting with an “‘acute 
abdomen’. The tumor may cause serious or fatal hemorrhage. Patients with 
liver tumors have demonstrated variable clinical features which may make 
preoperative diagnosis difficult. Some cases presented because of right upper 
Quadrant masses, while most had signs and symptoms of acute in- 
traperitoneal hemorrhage. Routine radiological and laboratory studies may 
not be helpful. Liver scans my clearly show a focal defect, Hepatic wirog? 
pen may be a useful procedure in diagnosing pe liver neoplasm. 5. 
Use in or Immediately Preceding Pregnancy, Birth Defects in Offspring, and 
Malignancy in Female Offspring: The use of temale sex hormones —both es- 
trogenic and progestational a ari uo ay pregnancy may seriously 
damage the offspring. It has been shown that females exposed in utero to 
Giethylstilbestrol, a nonsteroidal estrogen, have an increased risk of parla 
ing in later life a form of vaginal or cervical cancer that is cca extremely 
rare. This risk has been estimated to be of the order of 1 in 1,000 exposures 
or less. Although there is no evidence at the present time that 0.C.s further 
enhance the risk of developing this type of malignancy, such patients should 
be monitored with particular care if they elect to use 0.C.s instead of other 
methods of contraception. Furthermore, a nigh percentage of women ex- 
sed to diethylstilbestro! (from 30 to 90%) have been found to have epithe- 
ial changes of the My he and cervix. Although these changes are histologi- 
jeer benign, it is not known whether this condition is a precursor of vaginal 
mal parry. Male children so exposed may develop abnormalities of the uro- 
genital tract. Although similar data are not available with the use of other es- 
trogens, it cannot be presumed that they would not induce similar changes. 
An increased risk of congenital anomalies, including heart defects and limb 
defects, has been reported following use of sex hormones, including 0.C.s, 
in pregnancy. In one case-control study it was estimated that there was a 
4.7-fold increased relative risk of limb-reduction defects in infants exposed in 
utero to sex hormones (0.C.s, hormonal withdrawal tests for pregnancy or 
attempted treatment for threatened abortion). Some of these exposures were 
very short and involved only a few days of treatment. The data suggest that 
the risk of limb-reduction defects in exposed fetuses is somewhat less than 1 
in 1,000 live births. In a large prospective study, cardiovascular defects in 
children born to women who received female hormones, including 0.C.s, 
during earl penang occurred at a rate of 18.2 per 1,000 births, compared 
to 7.8 per 1,000 for children not so exposed in utero. These results are statis- 
tically significant. In the past, female sex hormones have been used during 
pregnancy in an ramp to treat threatened or habitual abortion. There is 
considerable evidence that estrogens are ineffective for these indications, and 
there is no evidence from well controlled studies that progestogens are effec- 
tive for these uses. There is some evidence that tri loidy and possibly other 
types of polyploidy are increased among abortwses from women who become 
Pregnant soon after ceasing 0.C.s. Embryos with these anomalies are virtu- 
ally always aborted spontaneously. Whether there is an overall increase in 
Spontaneous abortion of pregnancies conceived soon after stopping 0.C.s is 
unknown. If the patient has not adhered to the prescribed schedule, the pos- 
sibility of pregnancy should be considered at the time of the first missed 
period (or after 45 days from the last menstrual period if progestogen-only 
.C.s are used) and further use of 0.C.s should be withheld until pregnancy 
has been ruled out. It is recommended that for any patient who has missed 
two consecutive periods, pregnancy should be ruled out before continuing 
the contraceptive regimen. If pregnanoy is confirmed, the patient should be 
epprised of the potential risks to the fetus and the advisability of continuation 
of the pregnancy should be discussed in the light of these risks. It is also 
recommended that women who discontinue 0.C.s with the intent of becom- 
w pregnant use an alternate form of contraception for a period of time 
before attempting to conceive. Many clinicians recommend 3 months, al- 
though no precise information is available om which to base this recom- 
mendation. The administration of progestogen-on or progestagens en 
combinations to induce withdrawal bi ding sho: ngt be yse asa tes o 





pregnancy: 6. Gall Bladder Disease: Studies report an increased risk of gall 
ladder disease in users of 0.C.s or estrogens. In one Study, an increased 
risk appeared after 2 years of use and doubled after 4 or 5 years of use. In 
another study an increased risk was apparent between 6 and 12 months of 
use. 7, Carbohydrate and Lipid Metabolic Effects; A decrease in glucose tol- 
erance has been observed in a significant percentage of patients on OeC.s. 
For this reason, prediabetic and diabetic patients should be carefully ob- 
served while receiving 0.C.s. An increase in Mgt radios and total phos- 
Pholipids has been observed in patients receiving 0.C.s. The clinical signifi- 
cance of this finding is unknown. 8. Elevated Blood Pressure: An increase in 
blood pressure has been reported with O.C. use. In some women, hyperten- 
Sion may occur within a few months of beginning 0.C. use. In the first year of 
use, the prevalence of women with hypertension is low in users and may be 
no higher than that of a comparable group of nonusers. The prevalence in 
users increases, however, with longer exposure, and in the fifth year of use is 
two and a half to three times the reported prevalence in the first year. Age is 
also strongly correlated with the development of iipentensip in O.C. users. 
Women with a history of elevated blood pressure (hypertension), preexisting 
renal disease, a history of toxemia or elevated blood pressure during preg- 
nancy, a familial tendency to hypertension or its consequences, or a history 
of excessive weight gain or fluid retention during the menstrual cycle may be 
more likely to develop elevation of blood pressure when given 0.C.s and, 
therefore, should be monitored closely. Even though elevated blood ressure 
may remain within the ‘normal’ range, the clinical implications of elevations 
should not be ignored and close surveillance is indicated, particularly for 
women with other risk factors for cardiovascular disease or stroke, High 
blood pressure may or may not persist after discontinuation of the O.C. 9. 
Headache: The onset or exacerbation of migraine or development of headache 
of a new pattern which is recurrent, persistent, or severe, requires discon- 
tinuation of 0.C.s and evaluation of the cause. 10. Bleeding Irregularities: 
Breakthrough bleeding, spotting, and missed menses are frequent reasons 
for patients discontinuing 0.C.s, In breakthrough bleeding, as in all cases of 
irregular bleeding from the vagina, nonfunctional causes should be borne in 
mind. In undiagnosed persistent or recurrent abnormal bleeding from the 
vagina, adequate Ciagnosti measures are indicated to rule out pronen or 
malignancy. If patho! ogy has been excluded, time or a change to another 
tormulation may solve the problem: Changing to an 0.C. with a higher estro- 
gen content, while potentially useful in minimizing menstrual [regulary 
Should be done only if necessary since this may increase the risk of throm- 
boembolic disease. Women with a past history of oligomenorrhea or secon- 
dary amenorrhea or young women without regular cycles may have a tend- 
ency to remain anovulatory or to become amenorrhelc after discontinuation 
of 0.C.s. Women with these preexisting problems should be advised of this 
possibility and encouraged to use other contraceptive methods. Post-use 
anovulation, Agi prolonged, te also occur in women without previous 
irregularities. A ng er incidence of galactorrhea and of pituitary tumors 
(e.g., adenomas) has been associated with amenorrhea in former users 
compared with nonusers. One study reported a 16-fold increased prevalence 
of pituitary prolactin-secreting tumors amon patients with postpill 
amenorrhea when galactorrhea was present, 11. Infertility: There is evidence 
of impairment of fertility in women discontinuing 0.C.s in comparison with 
those discontinuing other methods of contraception. The impairment monn 
to be independent of the duration of use of the preparations. While the im- 
pairment diminishes with time, there is still an appreciable difference in the 
results in nulliparous women for the O.C. and non-0.C. groups 30 months 
after discontinuation of birth control. For parous women the difference is no 
longer apparent 30 months after cessation of contraception. 12. Ectopic 
Pregnancy: Ectopic as well as intrauterine pregnancy may occur in pp A 
tive failures, However, in progestogen-only O.C. failures, the ratio of ectopic 
to intrauterine pregnancies is higher than in women who are not receiv ing 
0.C.s, since the drugs are more effective in preventing intrauterine than ec- 
topic pregnancies. 13. Breast Feeding: 0.C.s given in the postpartum period 
may interfere with lactation. There may be a decrease in the quantity and 
Quality of the breast milk, Furthermore, a small traction of the hormonal 
agents in 0.C.s nas been identified in the milk of mothers receiving these 
drugs. The effects, if any, on tha breast fed child have not been determined. If 
feasible. the of 0.C.s should be deterred until the infant has been 
weaned. Precautions GENERAL 1. A complete medical and family history 
Should be taken prior to the initiation of 0.C.s. The pretreatment an periodic 
Ponce examinations should include special reference to blood pressure, 
reasts, abdomen and pelvic organs, including Papanicolaou smear and rele- 
vant laboratory tests. As a general rule, 0.C.s should not be prescribed for 
longer than 1 year without another physical examination being performed. 2. 
Under the influence of estrogen-progestogen preparations, preexistin 
uterine leiomyomata may increase in size. 3. Patients with a history o 
psychic depression should be carefully observed and the drug discontinued it 
depression recurs to a serious degree. Patients becomin significantly de- 
pressed while taking 0.C.s should stop the medication and use an alternate 
method of contraception in an attempt to determine whether the ular is 
drug related. 4. 0 .C.s may cause some degree of fluid retention. T ey should 
be prescribed with caution, and only with careful Monitoring, in patients with 
Conditions which might be aggravated by fluid retention, such as convulsive 
disorders, migraine sodron, asthma or cardiac, hepatic or renal insuffi- 
ciency. 5. Patients with a past history of jaundice durin pregnancy have an 
Increased risk of recurrence of jaundice while receiving O.C. therapy. If jaun- 
dice develops in any patient receiving such drugs, the medication should be 
discontinued. 6. Steroid hormones may be poorly metabolized in patients 
with impaired liver function and should be administered with caution in such 
patients. 7. 0.C. users may have disturbances in normal ryote han 
metabolism which may result in a relative pina deficiency, The clinical 
significance of this is unknown. 8. Serum folate levels may be depressed by 
0.C. eray. Since the pregnant woman is predisposed to the developmest 
of folate deficiency and the incidence of folate deficiency increases with in- 
creasing gestation, it is possible that if a woman becomes pregnant shortly 
after stopping 0.C.s, she mi have a greater chance of developing folate de- 
ficiency and complications attributed to this deficiency. 9. The pathologist 
should be advised of O.C. therapy when relevant specimens are submitted. 
10. Certain endocrine and liver function tests and blood components may be 
affected by estrogen-containing O.C.s. For example: a. Increased sulfo- 
bromophthalein retention. b. Increased prothrombin and factors VII, Vill, IX, 
and X; decreased antithrombin 3; increased potopimmelicne muuead platelet 
aggregability. c. Increased oe binding globulin (TBG) leading to in- 
creased circulating total thyroid hormone, as measured by Tacs oe 
iodine (PBI), T4 by column, or T4 by radioimmunoassay. Free T3 resin uptake 
is decreased, reflecting the elevated TBG, free T4 concentration is unaltered. 
d. Pecreased preananedio} excretion. e. Reduced response to metyrapone 
test. DRUG INTERACTIONS 0.C.s may be rendered less effective by virtue of 
drug interaction with rifampin, isoniazid, ampicillin, tetracycline, neomycin, pen- 
icillin V, chloramphenicol, sulfonamides, nitrofurantoin, barbiturates, prety 
toin, primidone, analgesics, tranquilizers, and antimigraine preparations. O.C. 's 
ma alter the effectiveness of other types of drugs, such as oral anticoagu- 
lants, anticonvulsants, tricyclic antidepressants, CT ted agents 
e.g., quanethidine), vitamins and hypoglycemic agents. CARC/NOGE: ESIS 
ee Warnings. PREGNANCY Propnancy category X. See Contraindications 
and Warnings. NURSING MOTHERS See Warnings. Adverse Reactions An 
increased risk of the following serious adverse reations has been associated 





nary embolism, coronary thrombosis, cerebral thrombosis, mesenti 


with the use of 0.C.s (see Warnings): thrombophlebitis, thrombosis, T 


thrombosis, liver tumors, cerebral hemorrhage, hypertension, gall bladder e 


di , congenital anomalies, neuro-ocular lesions, e.g., retinal thrombosis and 
optic neuritis. The follow! 
receiving 0.C.s and are 


adverse reactions have been reported in patients 
lieved to be drug related: bleeding irregular- 
ities (breakthrough bleeding, spotting. missed menses during treatment, 
amenorrhea after treatment), gastrointestinal symptoms el vomiting, 
bloating, abdominal cramps), dysmenorrhea, infertility after discontinuance 
Of treatment, edema, chloasma or melasma which may persist after drug is dis- 
Continued, breast changes (tenderness, enlargement, and secretion}, intol- 
erance to contact lenses, change in corneal curvature (steepening) change in 
weight (increase or decrease), in cervical erosion and cervical secretion, 
jossible diminution in lactation when given immediately postpartum, cho- 
Restatic jaundice, migraine, increase in size of uterine lepmyomŝta, 
rash (allergic), mental depression, reduced tolerance to carbohydrates, vag- 
inal candidiasis, prolactin-secreting pituitary tumors. The follwing adverse 
reactions have been reported in users of 0.C.s, and the association has been 
neither confirmed nor refuted: premenstrual-like syndrome, cataracts, changes 
in libido, chorea, changes in anpati; cystitis-like syndrome, headache, ner- 
vousness, dizziness, hirsutism, loss of hair, e multiforme, erythema 


nodosum, niar the ba a reai aioe porphyria, impaired renal function. 
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Steri-Strip’ Skin Closures are tape 
sutures which can be used with 
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INDICATION: CONTRACEPTION. The pregnancy rate in women using conventional combination oral Contraceptives (containing Pill only-smokers 15 1.6 1.6 10.8 13.4 58.9 

35 meg or more of ethinyl estradiol or 50 mcg or more of mestranol) is generally reported as less than one pregnancy per IUDs only Ww 1.2 1.2 14 1.6 14 

100 woman-years of use. Slightly higher rates (somewhat more than one pregnancy per 100 woman-years of use) are Traditional contraception only 11 1.4 19 37 47 40 
reported for some combination products Containing 35 mcg or less of ethinyl estradiol, and rates on the order of three Traditional contraception and abortion 03 04 04 08 14 08 
Pregnancies per 100 woman-years are reported for the Progestogen-only oral contraceptives, Table 1 gives ranges of HEPATIC TUMORS. Benign hepatic adenomas have been found to be associated with the use of oral contraceptives. One 
pregnancy rates reported in the literature for other means of Contraception, The efficacy of these means of Contraception study showed that oral contraceptive formulations with high hormonal potency were associated with a higher risk than 
(except the IUD) depends upon the degree of adherence to the method. lower potency formulations and use of oral Contraceptives with high hormonal potency and age over 30 years may further 

Table 1: Pregnancies Per 100 Women-Years. JUD, less than +6; Diaphragm with spermicidal product (creams or jellies), 2-20; increase the woman's risk of hepatocellular adenoma. Although benign, hepatic adenomas may rupture and may cause 
Condom, 3-36; Aerosol foams, 2-29; Jellies and creams, 4-36; Periodic abstinence (rhythm) all types, less than 1-47. 1 death through intra-abdominal hemorrhage. This has been reported in short-term as well as long-term users of oral 
Calendar method, 14-47; 2. Temperature method, 1-20; 3 Temperature method—intercourse only in postovulatory phase, contraceptives. Two studies relate risk with duration of use of the Contraceptive, the risk being much greater after four or 

less than 1-7; 4. Mucus method, 1-25; No contraception, 60-80. DOSE-RELATED RISK OF THROMBOEMBOLISM FROM ORAL more years of oral contraceptive use, While hepatic adenoma is a rare lesion, it should be considered in women presenting 

: Two studies have shown a positive association between the dose of estrogens in oral contraceptives and abdominal pain and tendemess, abdominal mass or shock. A few Cases of hepatocellular carcinoma have been reported in 

the risk of thromboembolism. For this reason, it is prudent and in keeping with good principles of therapeutics to minimize women taking oral contraceptives. The relationship cf these drugs to this type of malignancy is not known at this time. 5. 
exposure to estrogen. The oral contraceptive product prescribed for any given patient should be that product which USE IN OR IMMEDIATELY PRECEDING PREGNANCY, BIRTH DEFECTS IN OFFSPRING, AND MALIGNANCY IN FEMALE OFF- 

s Contains the least amount of estrogen that is compatible with an acceptable pregnancy rate and patient acceptance. It is SPRING. The use of female sex hormones—both estrogenic and progestational agents—during early pregnancy may 
EF recommended that new acceptors of oral contraceptives be started on preparations containing .05 mg or less of estrogen. seriously damage the offspring. It has been shown that females exposed in utero to diethylstilbestrol, a nonsteroidal 
X : Oral contraceptives should not be used in women with any of the following conditions: 1. Throm- estrogen, have an increased risk of developing in later life a form of vaginal or cervical cancer that is ordinarily extremely 
S bophlebitis or thromboembolic disorders. 2. A past history of deep vein thrombophlebitis or thromboembolic disorders. 3. rare. This risk has been estimated to be on the order of 1 to 4 in 1000 exposures. Although there is no evidence at the 
Cerebral vascular or coronary artery disease. 4. Known or suspected carcinoma of the breast. 5. Known or suspected present time that oral contraceptives further enhance the risk of developing this type of malignancy, such patients should 
~ estrogen-dependent neoplasia. 6. Undiagnosed, abnormal genital bleeding. 7. Known or suspected pregnancy (see WARN- De monitored with particular care if they elect to use oral contraceptives instead of other methods of contraception. 
INGS, No. 5). 8. Benign or malignant liver tumor which developed during the use of oral contraceptives or other estrogen- Furthermore, a high percentage of such exposed women (from 30 to 90%) have been found to have epithelial changes of 
i Containing products. the vagina and cervix. Although these changes are histologically benign, it is not known whether this condition is a 
i WARNINGS orecursor of vaginal malignancy. Male children so exposed may develop abnormalities of the urogenital tract. Although 






Cigarette smoking increases the risk of serious cardiovascular side effects trom oral contraceptive use. This risk 
Increases with age and with heavy smoking (15 or more cigarettes par day) and is quito marked in women over 36 years of 
age. Women who use oral contraceptives should be strongly advised not to smoke. 

The use of oral contraceptives is associated with increased risk of several serious conditions including thromboembolism, 
stroke, myocardial infarction, hepatic adenoma, gallbladder disease, hypertension, Practitioners prescribing oral contra- 
Ceptives should be familiar with the following information relating to these risks. 





















1, THROMBOEMBOLIC DISORDERS AND OTHER VASCULAR PROBLEMS. An increased risk of thromboembolic and throm- indications, and there is no evidence from well-controlled studies that progestogens are effective tor these uses. There is 
botic disease associated with the use of oral Contraceptives is well established. Four principal studies in Great Britain and Some evidence that triploidy and possibly other types of polyploidy are increased among abortuses from women who 
three in the United States have demonstrated an increased risk of fatal and nonfatal venous thromboembolism and stroke, become pregnant soon after ceasing oral contraceptives. Embryos with these anomalies are virtually always aborted 
both hemorrhagic and thrombotic. These studies estimate that users of oral contraceptives are 4 to 11 times more likely Spontaneously. Whether there is an overall increase in Spontaneous abortion of pregnancies conceived soon after Stopping 
than nonusers to develop these diseases without evident cause. Overall excess Mortality due to pulmonary embolism or oral Contraceptives is unknown. It is recommended that for any patient who has missed two consecutive periods, preg- 
Stroke is on the order of 1.0 to 3.5 deaths annually per 100,000 users and increases with age. CEREBROVASCULAR DIS- nancy should be ruled out before continuing the Contraceptive regimen. If the patient has not adhered to the prescribed 
ORDERS: In a collaborative American Study of cerebrovascular disorders in women with and without predisposing causes, Schedule, the possibility of pregnancy should be considered at the time of the first missed period (or after 45 days from the 
E it was estimated that the risk of hemorrhagic stroke was 2.0 times greater in users than in nonusers and the risk of dast menstrual period if the progestogen-only oral contraceptives are used), and further use of oral contraceptives should 
___ thrombotic stroke was 4.0 to 9.5 times greater in users than in nonusers, be withheld until pregnancy has been ruled out. If pregnancy is confirmed, the patient should be apprised of the potential 
-MYOCARDIAL INFARCTION: An increased risk of myocardial infarction associated with the use of oral contraceptives has risks to the fetus and the advisability of continuation of the pregnancy should be discussed in the light of these risks. It is 
~ been reported contirming a previously suspected association. These studies, conducted in the United Kingdom, found, as also recommended that women who discontinue oral Contraceptives with the intent of becoming pregnant use an alternate 
| expected, that the greater the number of underlying risk factors for coronary artery disease (cigarette smoking, hyper- form of contraception for a period of time before attempting to conceive Many clinicians recommend three months 
tension, hypercholesterolemia, obesity, diabetes, history of Preeclamptic toxemia), the higher the risk of developing myo- although no precise information is available on which to base this recommendation, The administration of progestogen- 
| Cardial infarction, regardless of whether the patient was an oral contraceptive user or not. Oral contraceptives, however, ‘only or progestogen-estrogen combinations to induce withdrawal bleeding should not be used as a test of Pregnancy. 6. 
were found to be a clear additional risk factor. The annual excess case rate (increased risk) of myocardial infarction (fatal GALLBLADDER DISEASE. Studies report an increased risk of Surgically confirmed gallbladder disease in users of oral 
and nonfatal) in oral contraceptive users was estimated to be approximately 7 cases per 100,000 women users in the ‘Contraceptives and estrogens. In one study, an increased risk appeared after two years of use and doubled after four or 
30-39 age group and 67 cases per 100,000 women users in the 40-44 age group. In terms of relative risk, it has been tive years of use. In one of the other studies, an increased risk was apparent between six and twelve months of use. 7. 
estimated that oral contraceptive users who do not smoke (smoking is considered a major predisposing condition to ‘CARBOHYDRATE AND LIPID METABOLIC EFFECTS. A decrease in glucose tolerance has been observed in a significant 
myocardial infarction) are about twice as likely to have a fatal myocardial infarction as nonusers who do not smoke. Oral percentage of patients on oral Contraceptives. For this reason, prediabetic and diabetic patients should be carefully 
Contraceptive users who are also smokers have about a 5-fold increased risk of fatal infarction compared to users who do observed while receiving oral Contraceptives. An increase in triglycerides and total phospholipids has been observed in 
not smoke, but about a 10-to 12-fold increased risk compared to nonusers who do not smoke Furthermore, the amount of patients receiving oral contraceptives, The clinical significance of this finding remains to be defined. 8. ELEVATED BLOOD 
smoking is also an important factor. In determining the importance of these relative risks, however, the baseline rates for PRESSURE. An increase in blood Pressure has been reported in patients receiving oral contraceptives. in some women 
| Various age groups must be given serious consideration. The importance of other predisposing conditions mentioned hypertension may occur within a few months of beginning oral contraceptive use. In the first year of use, the prevalence of 
"above in determining relative and absolute risks has not as yet been quantified; it is quite likely that the same synergistic women with hypertension is low in users and May be no higher than that of a comparable group of nonusers. The 
| action exists, but perhaps to a lesser extent. Risk of Dose: in an analysis of data derived from several national adverse Prevalence in users increases, however, with longer exposure, and in the fifth year of use is two and a half to three times 
feaction reporting systems, British investigators concluded that the risk of thromboembolism including coronary throm- the reported prevalence in the first year. Age is also strongly correlated with the development of hypertension in oral 
3 bosis is directly related to the dose of estrogen used in oral contraceptives. Preparations containing 100 mcg or more of contraceptive users. Women who previously have had hypertension during pregnancy may be more likely to develop 
-estrogen were associated with a higher risk of thromboembolism than those containing 50-80 meg of estrogen. Their elevation of blood pressure when given oral contraceptives. Hypertension that develops as a result of taking oral contra- 
analysis did suggest, however, that the quantity of estrogen may not be the sole factor involved This finding has been Ceptives usually returns to normal after discontinuing the drug. 9. HEADACHE. The onset or exacerbation of migraine ør 
| Confirmed in the United States. Careful epidemiological studies to determine the degree of thromboembolic risk associated development of headache of a new pattern which is recurrent, persistent, or severe, requires discontinuation of oral 
PE with progestogen-only oral contraceptives have not been performed, Cases of thromboembolic disease have been reported Contraceptives and evaluation of the cause. 10. BLEEDING IRREGULARITIES. Breakthrough bleeding, spotting, and amen- 
| _in women using these products, and they should not be presumed to be free of excess risk. The risk of thromboembolic orrhea are frequent reasons for patients discontinuing oral Contraceptives. In breakthrough bleeding, as in all cases of 
| and thrombotic disorders, in both users and nonusers of oral contraceptives, increases with age. Oral contraceptives are, irregular bleeding from the vagina, nonfunctional causes should be borne in mind, In undiagnosed persistent or recurrent 
however, an independent risk factor for these events. ESTIMATE OF EXCESS MORTALITY FROM CIRCULATORY DISEASES: A abnormal bleeding from the vagina, adequate diagnostic measures are indicated to rule out pregnancy or malignancy. It 
large prospective study carried out in the United Kingdom estimated the mortality rate per 100,000 women per year from pathology has been excluded, time or a change to another formulation may solve the problem. Changing to an oral 
Giseases of the circulatory system for users and nonusers of oral Contraceptives according to age, smoking habits, and Contraceptive with a higher estrogen content, while potentially useful in minimizing menstrual irregularity, should be done 
duration of use. The overall excess death rate annually from circulatory diseases for oral contraceptive users was esti- only if necessary since this may increase the risk of thromboembolic disease. Women with a past history of oligomen- 
__ mated to be 20 per 100,000 (ages 15-34—5/ 100,000; ages 35-44—33/100,000; ages 45-49—140/ 100,000), the risk being orrhea or secondary amenorrhea or young women without regular cycles may have a tendency to remain anovulatory or 
concentrated in older women, in those with a long duration of use, and in cigarette smokers. It was not possible, however to become amenorrheic after discontinuation of oral contraceptives. Women with these preexisting problems should be 
-to examine the interrelationships of age, Smoking, and duration of use, nor to compare the effects of continuous versus advised of this possibility and encouraged to use other Contraceptive methods. Postuse anovulation, possibly prolonged, 
intermittent use. Although the study showed a 10-told increase in death due to circulatory diseases in users for five or may also occur in women without previous irregularities. 11. ECTOPIC PREGNANCY. Ectopic as well as intrauterine preg- 
‘More years, all of these deaths occurred in women 35 or older. Until larger numbers of women under 35 with continuous nancy May occur in contraceptive failures. 12 BREAST FEEDING, Oral Contraceptives given in the postpartum period may 
use for five or more years are available, it is not Possible to assess the magnitude of the relative risk for this younger age interfere with lactation. There May be a decrease in the quantity and quality of the breast milk. Furthermore, a small 
_ group. Another study published at the same time confirms a previously reported increase of mortality in pill users from fraction of the hormonal agents in oral contraceptives has been identified in the milk of mothers receiving these drugs. The 
| Cardiovascular disease. The available data from a variety of sources have been analyzed to estimate the risk of death effects, if any, on the breast-fed child have not been determined. If feasible, the use of oral Contraceptives should be 
associated with various methods of contraception. The estimates of risk of death for each method include the combined deferred until the infant has been weaned. PRECAUTIONS: General: 1. A complete medical and family history should be taken 
risk of the contraceptive method (e.g., thromboembolic and thrombotic disease in the case of oral contraceptives) plus the prior to the initiation of oral contraceptives. The pretreatment and Periodic physical examinations should include special 
risk attributable to pregnancy or abortion in the event of method failure. This latter risk varies with the effectiveness of the reference to blood pressure, breasts, abdomen and pelvic organs, including Papanicolaou smear and relevant laboratory 
contraceptive method, The findings of this analysis are shown in Figure 1 below. The Study concluded that the mortality tests. As a general rule, oral contraceptives should not be prescribed for longer than one year without another physical 
associated with all methods of birth control is low and below that associated with childbirth, with the exception of oral examination being performed. 2. Under the influence of estrogen-progestogen preparations, preexisting uterine leiomyo- 
Contraceptives in women over 40 who smoke. (The rates given for pill only/smokers for each age group are for smokers as ‘mata may increase in size. 3. Patients with a history of psychic depression should be Carefully observed and the drug® 
a class, For “heavy” smokers [more than 15 Cigarettes a day], the rates given would be about double, for “Yight” smokers ‘discontinued if depression recurs to a serious degree. Patients becoming significantly depressed while taking oral con- 
k [iess than 15 cigarettes a Gay], about 50 percent.) The mortality associated with oral contraceptive use in nonsmokers traceptives should stop the medication and use an alternate method of Contraception in an attempt to determine whether 
Over 40 is higher than with any other method of contraception in that age group. The lowest Mortality is associated with the symptom is drug-related. 4. Oral Contraceptives may cause some degree of fluid retention. They should be prescribed 
the condom or diaphragm backed up by early abortion The risk of thromboembolic and thrombotic disease associated with caution, and only with careful monitoring, in patients with conditions which might be aggravated by fluid retention, 
with oral contraceptives increases with age after approximately age 30 and, for myocardial infarction, is further increased such as convulsive disorders, migraine syndrome, asthma, or cardiac or renal insufficiency, 5. Patients with a past history 
by hypertension, hyperchalesterolemia, obesity, diabetes, or history of preeclamptic toxemia and especially by cigarette of jaundice during pregnancy have an increased risk of recurrence of Jaundice while receiving oral contraceptive therapy. if 
Smoking. The risk of myocardial infarction in oral contraceptive users is Substantially increased in women age 40 and jaundice develops in any patient receiving such drugs, the medication should be discontinued. 6. Steroid hormones may be 
Over, especially those with other risk factors. Based on the data currently available, the following chart gives a gross poorly metabolized in patients with impaired liver function and shouid be administered with caution in such patients. 7. 
estimate of the risk of death from Circulatory disorders associated with the use of oral Contraceptives: Oral contraceptive users may have disturbances in normal tryptophan metabolism which May result in a relative pyri- 
doxine deficiency. The clinical significance of this is yet to be determined. 8. Serum paty ania my be Sppressed by oral 
i contraceptive therapy. Since the pregnant woman is predisposed to the development of folate liciency and the incidence 
SMOKING HABITS AND OTHER PREDISPOSING CONDITIONS—RISK ASSOCIATED WITH USE OF ORAL CONTRACEPTIVES 4 toate defceny ee Wit hersisiag aasta, is Maias EL chee becomes pregnant shortly after 
E N T E TNO O A E E Stopping oral contraceptives, she may have a greater chance of developing folate deficiency and complications attributed 
5 to this deficiency. 9. The pathologist should be advised of oral Contraceptive therapy when relevant specimens are sub- 
_ Heavy smokers ... 4 c 8 A A-Use associated ul sia high risk mitted. 10. Certain endocrine and liver function tests and blood components may be affected by estrogen-containing oral 
Light smokers .......... . D c B B-Use associated iehi a eal sk contraceptives: a. Increased sulfobromophthalein retention. b. Increased prothrombin and factors VII, Vill, IX, and X 
Nonsmokers (no predisposing jons) .. D CO C  C-Use associated with mo oe 4 decreased antithrombin 3; increased norepinephrine-induced platelet aggregability, c. Increased thyroid-binding globulin 
Nonsmokers (other predisposing conditions) c CB BA D-Use associated with low risi (TBG) leading to increased circulating total thyroid hormone, as measured by protein-bound iodine (PBI), T4 by column, or 
om 7 T4 by radioimmunoassay. Free T3 resin uptake is decreased, reflecting the elevated TBG, tree T4 concentration is unal- 
he gal and the patient should be alert to the earliest manifestations of thromboembolic and thrombotic eli tered. d. Decreased pregnanediol excretion. e. Reduced response to metyrapone test. INFORMATION FOR THE PATIENT: (See 
.g., thrombophlebitis, pulmonary embolism, cerebrovascular insufficiency, coronary occlusion. retinal throm- E r 
bosis, and mesenteric thrombosis). Should any of these occur or be suspected, the drug should be discontinued Patient Package Insert). DRUG INTERACTIONS: Reduced efficacy and increased incidence of breakthrough bleeding have been 
immediatel x bf i i x associated with concomitant use of rifampin. A similar association has been suggested with barbiturates, phenylbutazone, 
immediately. A four- to six-fold increased risk of postsurgery thromboembolic complications has been reported in oral A 
i phenytoin sodium, ampicillin, and tetracycline. CARCINOGENESIS, PREGNANCY, NURSING MOTHERS: See CONTRAINDICATIONS 
Contraceptive users. If feasible, oral contraceptives should be discontinued at least four weeks before surgery of a type rkr, k n 
associated with an increased risk of thromboembolism or prolonged immobilization. 2. OCULAR LESIONS. There have and WARNINGS. ADVERSE REACTIONS: An increased risk of the following serious adverse reactions has been associated with 
been reports of neuro-ocular lesions such as optic neuritis or retinal thrombosis associated with the use of oral the use of oral contraceptives (see WARNINGS): Thrombophlebitis. Pulmonary embolism. Coronary thrombosis. Cerebral = 
contraceptives. Discontinue oral contraceptive medication if there is unexplained, sudden or gradual, partial or com- thrombosis. Cerebral hemorrhage. Hypertension. Gallbladder disease. Liver tumors. Congenital anomalies. There is evi- 
plete loss of vision; onset of Proptosis or diplopia; papilledema; or retinal vascular lesions and institute appropriate dence of an association between the following conditions and the use of oral contraceptives, although additional confir- 
diagnostic and therapeutic measures. 3. CARCINOMA Long-term continuous administration of either natural or syn- matory studies are needed: Mesenteric thrombosis. Neuro-ocular lesions, e.g., retinal thrombosis and optic neuritis. The 
thetic estrogen in certain animal species increases the frequency of carcinoma of the breast, cervix, vagina, and liver following adverse reactions have been reported in patients receiving oral Contraceptives and are believed to be drug- 
Certain synthetic progestogens, none currently contained in oral contraceptives, have been noted to increase the related: Nausea, usually the most common adverse reaction. Vomiting, occurs in approximately 10% or less of patients 
incidence of mammary nodules, benign and malignant, in dogs. In humans, three case control studies have reported an during the first cycle. Other reactions, as a general rule, are seen much less frequently or only occasionally. Gastrointes- 
increased risk of endometrial carcinoma associated with the prolonged use of exogenous estrogen in postmenopausal tinal symptoms (such as abdominal cramps and bloating). Breakthrough bleeding. Spotting. Change in menstrual flow. 
“women. One Publication reported on the first 21 cases submitted by physicians to a registry of cases of adenocarci- Dysmenorrhea. Amenorrhea during and after treatment. Temporary infertility after discontinuance of treatment. Edema, 
noma of the endometrium in women under 40 on oral Contraceptives. Of the cases found in women without predisposing Chioasma or melasma which may persist. Breast changes: tenderness, enlargement, and Secretion. Change in weight 
risk factors for adenocarcinoma of the endometrium (e.g., irregular bleeding at the time oral contraceptives were first (increase or decrease). Change in cervical erosion and cervical secretion. Possible diminution in lactation when given 
Given, polycystic ovaries), nearly all occurred in women who had used a sequential oral contraceptive. These products mmediately postpartum. Cholestatic jaundice. Migraine, increase in size of uterine leiomyomata. Rash (allergic). Menta) 
are no longer marketed. No evidence has been reported suggesting an increased risk of endometrial cancer in users of depression. Reduced tolerance to carbohydrates. Vaginal candidiasis. Change in corneal curvature (steepenir@).Intoler- 
conventional combinationsor progestogen-only oral contraceptives. Several studies have found no increases in breast ance to contact lenses. The following adverse reactions have been reported in users of oral Contraceptives, and the 
cancer in women taking oral contraceptives or estrogens. One study, however, while also noting no overall increased association has been neither confirmed nor refuted: Premenstrual-ike syndrome. Cataracts, hes in libido. Chorea. 
risk of breast cancer in women treated with oral contraceptives, found an excess risk in the subgroups of oral contra- Changes in appetite. Cystitis-like syndrome. Headache. Nervousness. Dizziness. Hirsutism. Loss of scalp hair. Erythe a 
Ceptive users with documented benign breast disease. A reduced occurrence of benign breast tumors in users of oral multiforme. Erythema nodosum. Hemorrhagic eruption. Vaginitis. Porphyria. posed feo function. Hed E OVERDOSE: 
contraceptives haf been well-documented. In Summary, there is at present no confirmed evidence from human studies Serious ill effects have not been reported following acute ingestion of larae doses of oral contracentives hv wi 
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The severity of vaso- 


Vasomotor motor symptoms 
sy mptoms is notoriously variable. 


So is the individual patient's reaction to them. 
What is viewed as a passing annoyance by one 
may be incapacitating to another. 

When should estrogen replacement therapy 

be initiated? 

First, moderate to severe flushes and sweats are 


. a good indicator. But in addition, consider the 
problem that brought her to you in the first pace: 


her ability to cope with these vasomotor 
symptoms —or, more accurately, the lack of ner 


could cope, 
she wouldnt 
have called. 


ability to cope. Finally, determine the absence 
of contraindications to estrogen therapy. 

For these women the high rate of effectiveness 
of PREMARIN (Conjugated Estrogens Tablets, 
U.S.P.) against vasomotor symptomatology 
remains unchallenged. 

In most cases the patient who should be helpe 
can be helped —with careful attention to dosag 
regimen, and follow-up —until the period of 
physiologic adjustment to low endogenous 
estrogen levels is complete. 

PREMARIN. 

The proven therapy many women need. 


Vasomotor symptoms 


beyond counseling... 
well within the reach of 


PREMARIN 


(CONJUGATED ESTROGEN: 
TABLETS, U.S.P) 
0.3 mg/0.625 mg/1.25 mg/2.5 ms 








_ BRIEF SUMMARY me “ 
_ (FOR FULL PRESCRIBING INFORMATION 
_ AND PATIENT INFORMATION, SEE PACKAGE CIRCULAR) 


_ PREMARIN® Brand of Conjugated Estrogens Tablets, U.S.P. 









1. ESTROGENS HAVE BEEN REPORTED TO INCREASE THE RISK OF 
ENDOMETRIAL CARCINOMA. 

_Three independent case control studies have reported an increased risk of endome- 
trial cancer in postmenopausal women exposed to exogenous estrogens for more than 
| one year.'-} This risk was independent of the other known risk factors for endometrial 
| Cancer. These studies are further supported by the finding that incidence rates of 
endometrial cancer have increased sharply since 1969 in eight different areas of the 

United States with population-based cancer reporting systems, an increase which may 

be related to the rapidly expanding use of estrogens during the last decade.‘ The three 
Case control studies reported that the risk of endometrial cancer in estrogen users was 
about 4.5 to 13.9 times greater than in nonusers. The risk appears to depend on both 
duration of treatment’ and on estrogen cose. In view of these findings, when estrogens 
_ are used for the treatment of menopausal symptoms, the lowest dose that will control 
symptoms should be utilized and medication should be discontinued as soon as 
possible. When prolonged treatment is medically indicated, the patient should be 
reassessed on at least a semiannual basis to determine the need for continued therapy 
Although the evidence must be considered preliminary, one study suggests that cyclic 
administration of low doses of estrogen may carry less risk than continuous administra- 
tion; it therefore appears prudent to utilize sucha regimen. Close clinical surveillance of 
all women taking estrogens is important. In all cases of undiagnosed persistent or 
| recurring abnormal vaginal bleeding, adequate diagnostic measures should be under- 
taken to rule out malignancy. There is no evidence at present that "natural" estrogens are 
more or less hazardous than “synthetic” estrogens at equiestrogenic doses. 
2. ESTROGENS SHOULD NOT BE USED DURING PREGNANCY. 
| The use of female sex hormones, both estrogens and progestogens, during early 
_ pregnancy may seriously damage the offspring. It has been shown that females exposed 
in utero to diethylstilbestrol, a non-steroidal estrogen, have an increased risk of 
developing in later life a form of vaginal or cervical cancer that is ordinarily extremely 
_ fares. This risk has been estimated as not greater than 4 per 1000 exposures.’ 

Furthermore, a high percentage of such exposed women (from 30 to 90 percent) have 
| been found to have vaginal adenosis,8-'? epithelial changes of the vagina and cervix. 

Although these changes are histologically benign, it is not known whether they are 
precursors of malignancy. Although similar data are not available with the use of other 

estrogens, it cannot be presumed they would not induce similar changes. Several reports 

Suggest an association between intrauterine exposure to female sex hormones and 
congenital anomalies, including congenital heart defects and limb reduction 
defects.'3-'® One case control study'® estimated a 4.7-fold increased risk of limb 
feduction defects in infants exposed in utero to sex hormones (oral contraceptives, 
“hormone withdrawal tests for pregnancy, or attempted treatment for threatened abor- 
tion). Some of these exposures were very short and involved only a few days of treatment. 
The data suggest that the risk of limb reduction defects in exposed fetuses is somewhat 
less than 1 per 1000. In the past, female sex hormones have been used during pregnancy 
in an attempt to treat threatened or habitual abortion. There is considerable evidence 
that estrogens are ineffective for these indications, and there is no evidence from well 
controlled studies that progestogens are effective for these uses. If PREMARIN is used 
during pregnancy, or if the patient becomes pregnant while taking this drug, she should 
be apprised of the potential risks to the fetus, and the advisability of pregnancy 
continuation. 
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DESCRIPTION: PREMARIN (Conjugated Estrogens Tablets, U.S.P) for oral administration 
contains a mixture of estrogens, obtained exclusively from natural sources, blended to 
represent the average composition of material derived from pregnant mares’ urine. It contains 
estrone, equilin, and 17a-dihydroequilin, together with smaller amounts of 17«-estradiol, 
-equilenin, and 17a-dihydroequilenin as salts of their sulfate esters 


INDICATIONS: Based on a review of PREMARIN Tablets by the National Academy of 
_ Sciences —National Research Council and/or other information, FDA has classified the 

indications for use as follows: 

Effective: 

1. Moderate to severe vasomotor symptoms associated with the menopause. (There is 
no evidence that estrogens are effective for nervous symptoms or depression without 
associated vasomotor symptoms, and they should not be used to treat such conditions.) 

2. Atrophic vaginitis 

3, Kraurosis vulvae 

4. Female hypogonadism 

5. Female castration 

6. Primary ovarian failure. 

7. Breast cancer (for palliation only) in appropriately selected women and men with 
metastatic disease 

8 Prostatic carcinoma — palliative therapy of advanced disease. 

9. Postpartum breast engorgement—Although estrogens have been widely used for 

“the prevention of postpartum breast engorgement, controlled studies have demon- 
strated that the incidence of significant painful engorgement in patients not receiving 
such hormonal therapy is low and usually responsive to appropriate analgesic or other 
Supportive therapy Consequently, the benefit to be derived from estrogen therapy for this 
indication must be carefully weighed against the potential increased risk of puerperal 
thromboembolism associated with the use of large doses of estrogens. '? 

PREMARIN HAS NOT BEEN SHOWN TO BE EFFECTIVE FOR ANY PURPOSE DURING 

PREGNANCY AND ITS USE MAY CAUSE SEVERE HARM TO THE FETUS (SEE BOXED 
WARNING). 
“Probably” effective: For estrogen deficiency-induced osteoporosis, and only when 
used in conjunction with other important therapeutic measures such as diet, calcium, 
physiotherapy, and good general health-promoting measures. Final classification of this 
indication requires further investigation 





_CONTRAINDICATIONS: Estrogens should not be used in women (or men) with any of the 
‘following conditions: 1. Known or suspected cancer of the breast except in appropriately 
‘selected patients being treated for metastatic disease. 2. Known or suspected estrogen- 
dependent neoplasia 3. Known or suspected pregnancy (See Boxed Warning) 4. Un- 
diagnosed abnormal genital bleeding. 5. Active thrombophlebitis or thromboembolic disor- 
ders. 6. A past history of thrombophlebitis, thrambosis, or thromboembolic disorders asso- 
ciated with previous estrogen use (except when used in treatment of breast or prostatic 
jalignancy). 
WARNINGS: At the present time there is no satisfactory evidence that estrogens given to 
postmenopausal women increase the risk of cancer of the breast,” although a recent study 
has raised this possibility.'® There is a need for caution in prescribing estrogens for women 
with a strong family history of breast cancer of who have breast nodules, fibrocystic disease, 
or abnormal mammograms. A recent study has reported a 2- to 3-fold increase in the risk of 
surgically confirmed gallbladder disease in women receiving postmenopausal estrogens.'’ 
Adverse effects of oral contraceptives may be expected at the larger doses of estrogen 
used to treat prostatic or breast cancer or postpartum breast engorgement: it has been 
shown that there is an increased risk of thrombosis in men receiving estrogens for prostatic 
cancer and women for postpartum breast engorgement. '9-22 Users of oral contraceptives 
have an increased risk of diseases, such as thrombophlebitis, pulmonary embolism, stroke, 
and myocardial intarction.?3-2° Cases of retinal thrombosis, mesenteric thrombosis, and optic 
neuritis have been reported in oral contraceptive users.2’.22 An increased risk of postsurgery 
thromboembolic complications has also been reported in users of oral contraceptives, 43,34 If 
feasible, estrogen should be discontinued at least 4 weeks before surgery of the type 
associated with an increased risk of thromboembolism, or during periods of prolonged 
immobilizationg Estrogens should not be used in persons with active thrombophiebitis, 
thromboemboke disorders or in nercans with a hictary af euch dicardare in aceaniatinn with 
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artery disease. Large doses (5 mg Conjugated estrogens per day), comparable to those used 
to treat cancer of the prostate and breast, have been shown" to increase the risk of nonfatal 
myocardial infarction, pulmonary embolism and thrombophlebitis. When doses of this size 
a upa: any of the thromboembolic and thrombotic adverse effects should be considered a 
clear risk. ‘ 

Benign hepatic adenomas should be considered in estrogen users having abdominal pain 

and tenderness, abdominal mass, or hypovolemic shock. Hepatocellular carcinoma has been 
reported in women taking estrogen-containing oral contraceptives. Increased blood 
pressure may occur with use of estrogens in the menopause?” and blood pressure should be 
monitored with estrogen use. A worsening of glucose tolerance has been observed in patients 
on estrogen-containing oral contraceptives. For this reason, diabetic patients should be 
carefully observed. Estrogens may lead to severe hypercalcemia in patients with breast 
cancer and bone metastases. 
PRECAUTIONS: Physical examination and a complete medical and family history should be 
taken prior to the initiation of any estrogen therapy with special reference to blood pressure, 
breasts, abdomen, and pelvic organs, and should include a Papanicolau smear. As a general 
tule, estrogen should not be prescribed for longer than one year without another physical 
examination being performed. Conditions influenced by fluid retention such as asthma, 
epilepsy, migraine, and cardiac or renal dysfunction, require careful observation. Certain 
Patients may develop manifestations of excessive estrogenic stimulation, such as abnormal 
or excessive uterine bleeding, mastodynia, etc. Oral contraceptives appear to be associated 
with an increased incidence of mental depression.22" Patients with a history of depression 
should be carefully observed. Preexisting uterine leiomyomata may increase in size during 
estrogen use. The pathologist should be advised of estrogen therapy when relevant 
specimens are submitted. If jaundice develops in any patient receiving estrogen, the 
medication should be discontinued while the cause is investigated. Estrogens should be 
used with care in patients with impaired liver function, renal insufficiency, metabolic bone 
phat associated with hypercalcemia, or in young patients in whom bone growth ts not 
complete 

The following changes may be expected with larger doses of estrogen: 

a. Increased sulfobromophthalein retention. 

b. Increased prothrombin and factors VII, VIII, IX, and X: decreased antithrombin 3; 
increased norepinephrine-induced platelet Aopragabilty 

c. Increased thyroid binding globulin (TBG) leading to increased circulating total thyroid 
hormone, as measured by PBI, T4 by column, or T4 by radioimmunoassay. Free T3 resin 
uptake is decreased, reflecting the elevated TBG; free T4 concentration is unaltered. 

d. Impaired glucose tolerance. 

e. Decreased pregnanediol excretion. 

f. Reduced response to metyrapone test 

g. Reduced serum folate concentration 

h. Increased serum triglyceride and phospholipid concentration. ; 

As a general principle, the administration ot any drug ta nursing mothers should be done only 
when clearly necessary since many drugs are excreted in human milk. 

ADVERSE REACTIONS: The following have been reported with estrogenic therapy, in- 
cluding oral contraceptives: breakthrough bleeding, spotting, change in menstrual flow: 
dysmenorrhea; premenstrual-like syndrome, amenorrhea during and after treatment; in- 
crease in size of uterine fibromyomata; vaginal candidiasis, change in cervical erosion and in 
degree of cervical secretion; cystitis-like syndrome: tenderness, enlargement, secretion (of 
breasts); nausea, vomiting, abdominal cramps, bloating; cholestatic jaundice; chloasma or 
melasma which may persist when drug is discontinued: erythema multiforme; erythema 
nodosum; hemorrhagic eruption; loss of scalp hair, hirsutism: steepening of corneal curva- 
‘ure, intolerance to contact lenses; headache, migraine, dizziness, mental depression, 
chorea; increase or decrease in weight; reduced carbohydrate tolerance; aggravation of 
porphyria; edema; changes in libido 

ACUTE OVERDOSAGE: May cause nausea, and withdrawal bleeding may occur in females. 
DOSAGE AND ADMINISTRATION: 1. Given cyclically for short term use only: For treatment 
of moderate to severe vasomotor symptoms, atrophic vaginitis, or kraurosis vulvae asso- 
ciated with the menopause (0.3 to 1.25 mg or more daily), 

The lowest dose that will control symptoms should be chosen and medication should be 
discontinued as promptly as possible. 

Administration should be cyclic (e.g. three weeks on and one week off). 

Attempts to discontinue or taper medication should be made at three to six month intervals. 

2. Given cyclically: Female hypogonadism. Female castration. Primary ovarian failure 
Osteoporosis. 

Female hypogonadism — 2.5 to 7.5 mg daily, in divided doses for 20 days, followed by a rest 
Feriod of 10 days’ duration. If bleeding does not occur by the end of this period, the same 
cosage schedule is repeated. The number of courses of estrogen therapy necessary to 
Froduce bleeding may vary depending on the responsiveness of the endometrium. 

If bleeding occurs before the end of the 10 day period, begin a 20 day estrogen-progestin 
cyclic regimen with PREMARIN (Conjugated Estrogens Tablets, U.S.P), 2,5 to 7.5 mg daily in 
divided doses, for 20 days. During the last five days of estrogen therapy, give an oral progestin. 
If bleeding occurs before this regimen is concluded, therapy is discontinued and may be 
resumed on the fifth day of bleeding, 

Female castration and primary ovarian failure—1 25 mg daily, cyclically. Adjust upward or 
downward according to response of the patient. For maintenance, adjust dosage to lowest 
level that will provide effective control. 

Osteoporosis (to retard progression) — 1.25 mg daily, cyclically. 

3. Given for a few days: Prevention of postpartum breast engorgement —3.75 mg every four 
hours for five doses, or 1.25 mg every four hours for five days. 

4. Given chronically: Inoperable progressing prostatic cancer—1.25 to 2.5 mg three times, 
daily. 

Inoperable progressing breast cancer in appropriately selected men and postmenopausal 
women — 10 mg three times daily for a period of at least three months 

Patients with an intact uterus should be monitored for signs of endometrial cancer and 
appropriate measures taken to rule out malignancy in the event of persistent or recurring 
abnormal vaginal bleeding. 

HOW SUPPLIED: PREMARIN (Conjugated Estrogens Tablets, U.S.P) No. 865— Each purple 
tadlet contains 2.5 mg in bottles of 100 and 1,000. No. 866—Each yellow tablet contains 
1.25 mg in bottles of 100 and 1,000. Also in unit dose package of 100. No. 867— Each red tablet 
centains 0.625 mg in’bottles of 100 and 1,000. Also in unit dose package of 100. No. 
8€8—Each greentablet contains 0.3 mg in bottles of 100 and 1,000. 

PHYSICIAN REFERENCES: 1 Ziel, HK. ef al: N. Engl. J. Med. 293:1167-1170, 1975. 
2. Smith, D.C., et al: N. Engl. J. Med. 293:1164-1167, 1975, 3. Mack, T.M., et al: N. Engl. J. Med. 
294:1262-1267, 1976. 4. Weiss, N.S., et al: N. Engl. J. Med. 294:1259-1262. 1976. 5. Herbst, 
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SPOT-RESISTANT 
ORAL CONTRACEPTION 
IS HERE! 


It's LO/OVRAL 30. And here's how it 
holds spotting and breakthrough 
bleeding to a minimum: Hormone 
balance right from the start...and 
throughout the cycle. Hormone bal- 
ance made possible with a very low 
dose oral contraceptive because of 
the supportive progestational activity 
of norgestrel, Wyeth’s exclusive 
progestogen. 





Regular withdrawal bleeding, too 
despite its low dose. In clinical trials 
amenorrhea—defined as absence of 
bleeding in the 7 pill-free days—was 
reported in only 2.1% of total cycles, 
And when defined as absence of 
bleeding for 60 days or more (as it 
often is), the incidence was only 0.2%. 


And comfort for most patients” 
thanks to the same balance that 
helps prevent spotting and break- 
through bleeding. In the clinical trials, 
most patients stayed free of com- 
mon side effects such as nausea 
(0.6% of cycles), vomiting (0.1%), 
depression (0.5%) and acne (0.9%). 


Laboratories 


B Copyright ©1980, Wyeth Laboratories. All rights reserved 





4 Biopsy of intact endometrium in sta- 
Jy ble, progestogen suppressed state 
d Small, tubular gland in loose stroma 
ma without hemorrhage, fragmentation 
ai or debris characteristic of desqua- 
= mating endometrium 


ei Even in the first cycle, the effective 
my action of LO/OVRAL on the endo- 
“| metrium, such as you see here, 
4 provides the resistance against 
spotting and breakthrough bleed- 
a ing you hope to achieve. 


LOGICALLY... 


TAND CLINICALLY 


Cycle 1—10.6% 


4.2% SPOTTING Cycle 3—6.3%; 


Total Cycles—4.2% 


Cycle 1—8.8%; 


2.9% BREAKTHROUGH BLEEDING Cycle 3—3 3%. 


Total Cycles—2.9% 
100% 


A n@ar-spotless record— 
in clinical trials*involving 22,489 cycles* 


*Serious as well as minor.adverse reactions have been reported following the use of all 
oral contraceptives. Contraindications, Warnings, Precautions, Adverse Reactions, etc., in 
the accompanying In Brief should be carefully considered 


Se@full prescribing information. 


LOJOVRAL 


each tablet contains 0.3 mg norgestrel with 0.03 mg ethinyl estradiol, Wyeth 


..with a near-spotless record! 


ee important information on following page. 








IN BRIEF: ete A and malignant, in dogs. In humans, 3 case-control studies have 
Indications and Usage—LO/OVRAL® is indicated for the prevention reported an inc risk of endometrial carcinoma associated with 
of pregnancy in women who elect to use oral contraceptives (OC's) prolonged use of exogenous estrogen in postmenopausal women. 
as a method of contraception. i i ne publication reported on the ‘irst 21 cases submitted by 
Contraindications—OC’s should not be used in women with physicians to a registry of cases of adenocarcinoma of the 

any of the following conditions: 1. Thrombophlebitis or endometrium in women under 40 on OC's. Of cases found in 


vaginal bleeding, nonfunctional causes should be borne in mind. 
In undiagnosed persistent or recurrent abnormal bleeding from 
the vagina, adequate diagnostic measures are indicated to rule 
out pregnancy or malignancy. If pathology has been excluded, 
time or change to another OC may solve the problem. Changing 
to an OC with a higher estrogen content, while potentially useful 


thromboembolic disorders. 2. A past history of deep-vein 
thrombophlebitis or thromboembolic disorders 

3. Cerebral-vascular or coronary-artery disease. 

4. Known or suspected carcinoma of the breast. 

5. Known or suspected estrogen-dependent neoplasia. 

6. Undiagnosed abnormal genital bleeding. 7. Known 

or suspected pregnancy (see Warning No. 5). 8. Benign or 
malignant liver tumor which developed during 

use of OC's or other estrogen-containing products. 
Warnings 


Cigarette smoking increases the risk of serious 
cardiovascular side effects from oral contraceptive use. This 
risk Increases with age and with heavy smoking (15 or more 
cigarettes per day) and is quite marked in women over 35 
years of age. Women who use oral contraceptives should be 
Strongly advised not to smoke. oe 

The use of oral contraceptives is associated with increased risk 
of several serious conditions, including thromboembolism, 
stroke, myocardial infarction, hepatic adenoma, gallbladder 
disease, hypertension. Practitioners ae oral ‘ 
contraceptives should be familiar with the following information 
relating to these risks. 


1. Thromboembolic Disorders and Other Vascular Problems—An 
increased risk of thromboembolic and thrombotic disease associated 
with use of OC's is well established. Three principal studies in 
Great Britain and 3 in the U.S. have demonstrated increased risk 
of fatal and nonfatal venous thromboembolism and stroke, both 
hemorrhagic and thrombotic. These studies estimate that users of 
OC's are 4 to 11 times more likely than nonusers to develop these 
diseases without evident cause. 
CEREBROVASCULAR DISORDERS—In a collaborative American 
study of cerebrovascular disorders in women with and without 
predisposing causes, it was estimated that the risk of hemorrhagic 
stroke was 2.0 times greater in users than nonusers and the risk of 
thrombotic stroke was 4 to 9.5 times greater in users than in 
nonusers. 
MYOCARDIAL INFARCTION (MI)—An increased risk of MI 
associated with use of OC's has been reported, confirming a. 
reviously Suspected association. These studies, conducted in the 
ok found, as expected, that the greater the number of underlying 
risk factors for coronary artery disease (cigarette smoking, 
hypertension, hypercholesterolemia, obesity, diabetes, history of 
pre-eclamptic toxemia) the higher the risk of developing MI, 
regardless of whether the patient was an OC user or not. OC's. 
however, were found to be a clear additional risk factor. In terms of 
relative risk, it has been estimated that OC users who do not smoke 
(smoking is considered a major predisposing condition to MI) are 
about twice as likely to have a fatal MI as nonusers who do not 
smoke. OC users who are also smokers have about a 5-fold 
increased risk of fatal MI compared to users who do not smoke, but 
about a 10- to 12-fold increased risk compared to nonusers who do 
not smoke. Furthermore, amount of smoking is also an important 
factor. In determining importance of these relative risks, however, 
baseline rates for various age groups must be given serious 
consideration. Importance of other predisposing conditions 
mentioned above in determining relative and absolute risks has not 
as yet been quantified; quite likely the same synergistic action 
exists, but perhaps to a lesser extent. 
RISK OF DOSE—in an analysis of data derived from several national 
adverse-reaction poring systems, British investigators concluded 
that risk of thromboembolism, including coronary thrombosis, is 
directly related to dose of estrogen in OC's. Preparations containing 
100 mcg or more of estrogen were associated with higher risk of 
thromboembolism than those containing 50-80 mcg. Their analysis 
did suggest, however, that quantity of estrogen may not be the sole 
factor involved. This finding has been confirmed in the U.S 
ESTIMATE OF EXCESS MORTALITY FROM CIRCULATORY 
DISEASES—A large prospective study carried out in the UK 
estimated the mortality rate per 100,000 women per year from 
diseases of the circulatory system for users and nonusers of OC's 
according to age, smoking habits, and duration of use. Overall 
excess death rate annually from circulatory diseases for OC users 
was estimated to be 20 per 100,000 (ages 15-34— 5/100 ,000; 
ages 35-44—33/100,000; ages 45-49—140/100,000), risk being 
concentrated in older women, in those with long duration of use, 
and in cigarette smokers. It was not possible, however, to examine 
interrelationships of age, smoking, and duration of use, nor to 
compare effects of continuous vs. intermittent use. Although the 
study showed a 10-fold increase in death due to circulatory diseases 
in users for 5 or more years, all these deaths occurred in women 35 
or older. Until larger numbers of women under 35 with continuous 
use for 5 or more years are available, it is not possible to assess 
magnitude of relative risk for this younger group. Available data 
from a variety of sources have been analyzed to estimate risk of 
death associated with various methods of contraception. Estimates 
of risk of death for each method include combined risk of 
contraceptive method AR thromboembolic and thrombotic 
disease in the case of OC's) plus risk attributable to pregnancy or 
abortion in event of method failure. This latter risk varies with 
effectiveness of method. The study concluded that mortality 
associated with all methods of birth control is low and below that 
associated with childbirth, with the exception of OC's in women over 
40 who smoke. Lowest moray is associated with condom or 
diaphragm backed up by early abortion. Risk of thromboembolic 
and thrombotic disease associated with OC's increases with age 
after about 30 and, for MI, is further increased by hypertension, > 
hypercholesterolemia, obesity, diabetes, or history of pre-eclamptic 
toxemia, and especially cigarette smoking. Physician and patient 
should be alert to earliest manifestations of thromboembolic and 
thrombotic disorders (e.g., thrombophlebitis, pulmonary embolism, 
cerebrovascular insufficiency, coronary occlusion, retinal 
thrombosis, and mesenteric thrombosis). Should any of these occur 
or be suspected, the drug should be discontinued immediately. 
A 4- to 6-fold increased risk of postsurgery thromboembolic 
complications has been reported in OC users. 
If feasible, OC's should be discontinued at least 4 weeks before 
surgery of a type associated with increased risk of thromboembo- 
lism or prolonged immobilization F 
2. Ocular Lesions—There have been reports of neuro-ocular lesions 
such as optic neuritis or retinal thrombosis associated with use of 
OC's. Discontinue OC's if there is unexplained, sudden or gradual, 
partial or complete loss of vision; onset of proptosis or diplopia: 
papitedema; or refinal-vascular lesions, and institute appropriate 
diagnostic and therapeutic measures. 
3. Carcino Long-term continuous administration of either 
natura) or sfrnetc estrogen in certain animal species increases 
frequency of carcinoma of the breast, cervix, vagina, and liver. 
Certain synthetic progestogens, none currently contained in OC's, 


have been noted to increase incidence of mammary 



















women without predisposing ris« factors (e.g., irregular bleeding 
at the time OC's were first given poroso ovaries), nearly all 
occurred in women who had used a sequential OC. These are 

no longer marketed. No evidence has been reported suggesting 
increased risk of endometrial cancer in users of conventional 
combination or progestogen-oniy OC's. Several studies have found 
no increase in breast cancer in women taking OC's or estrogens 
One study, however, while also noting no overall increased risk of 
breast cancer in women on OC's, found an excess risk in subgroups 
of OC users with documented tenign breast disease. Reduce 
occurrence of benign breast tumors in users of OC's has been well 


documented. In summary, there is at present no confirmed evidence 


from human studies of increasad risk of cancer associated with 

OC's. Close clinical surveillance of all women on OC's is, 
nevertheless, essential. In all cases of undiagnosed persistent or re- 
Current abnormal vaginal bleeding, appropriate diagnostic measures 
should be taken to rule out melignancy. Women with a strong family 
history of breast cancer or witn breast nodules, fibrocystic disease, 


or abnormal mammograms should be monitored with particular care 


if they elect to use OC's. 
4. Hepatic Tumors—Benign hepatic adenomas have been found 
to be associated with use of OC's. One study showed that OC's 
with high hormonal poten were associated with higher risk 
than lower potency OC's. Although benign, hepatic adenomas 
may rupture and may cause ceath through intra-abdominal 
hemorrhage. This has been raported in short-term as well as 
long-term users. Two studies relate risk with duration of use of 
OC's, the risk being much grzater after 4 or more years’ use 
While hepatic adenoma is rare, it should be considered in 
women presenting abdomine! pain and tenderness, abdominal 
mass or shock. A few cases of hepatocellular carcinoma have 
been reported in women on OC's. Relationship of these drugs 
to this type of malignancy is not known. 
5. Use in or Immediately Preceding Pregnancy, Birth Defects 
in Offspring, and Malignancy in Female Otfspring—Use of 
female sex hormones—both estrogenic and progestational 
agents—during early pregnancy may seriously damage the 
offspring. It has been shown that females exposed in utero to 
diethylstilbestrol, a nonsteroidal estrogen, have increased risk 
of developing in later life a form of vaginal or cervical cancer 
ordinarily extremely rare. Tris risk has been estimated to be of 
the order of 1 in 1,000 exposures or less Although there is no 
evidence now that OC's further enhance risk of developing this 
type of malignancy, such patients should be monitored with 
particular care if they elect to use OC's. Furthermore, 30 to 90% 
of such exposed women have been found to have epithelial 
changes of the vagina and cervix. Although these changes are 
histologically benign, it is not known whether this condition is a 
precursor of vaginal malignancy. Male children so exposed may 
develop abnormalities of tre urogenital tract. Although similar 
data are not available with use of other estrogens, it cannot be 
presumed they would not induce similar changes. An increased 
risk of congenital anomalies. including heart defects and limb 
defects, has been reported with use of sex hormones, including 
OC's. in pregnancy. One case-control study estimated a 4.7-fold 
increase in risk of limb-reduction defects in infants exposed in 
utero to sex hormones Haa hormonal withdrawal tests for 
pregnancy, or attempted treatment for threatened abortion). 
ome exposures involved only a few days. Data suggest that 
risk of limb-reduction defects in exposed fetuses is somewhat 
less than 1 in 1,000 live airths. In the past, female sex 
hormones have been used during pregnancy in an attempt to 
treat threatened or habitual abortion. There is considerable 
evidence that estrogens are ineffective for these indications, 
and there is no evidence from well-controlled studies that 
progestogens are effect've. There is some evidence that triploidy 
and possibly other types of polyploidy are increased among 
abortuses from women who become pregnant soon after 
ceasing OC's. Embryos with these anomalies are virtually always 
aborted spontaneously. Whether there is an overall increase in 
spontaneous abortion af pregnancies conceived soon after 
stopping OC's is unknown. It is recommended that, for any 
patient who has missed 2 consecutive periods, pregnancy 
should be ruled out before continuing OC's. If the patient has 
not adhered to the prescribed schedule, the possibility of 
pregnancy should be considered at time of first missed period, 
and further use of OC's should be withheld until pregnancy has 
been ruled out. If precnancy is confirmed, the patient should be 
apprised of the potent al risks to the fetus, and advisability of 
continuation of the pregnancy should be discussed. It is also 
recommended that women who discontinue OC's with intent of 
becoming pregnant use an alternate form of contraception for a 
period of time before arenes to conceive. Many clinicians 
recommend 3 months, although no precise information is 
available on which to base this. The administration of 
picoestogereestrogen combinations to induce withdrawal 
leeding should not be used as a test of pregnancy. 
6. Gallbladder Disease—Studies report increased risk 
of surgically confirmad gallbladder disease in users of OC's 
and estrogens. In ore study, increased risk appeared after 
2 years’ use and dovbled after 4 or 5 years’ use. In one of the 
other studies, increased risk was apparent between 6 and 
12 months’ use. 
7. Carbohydrate and Lipid Metabolic Effects—Decrease in 
glucose tolerance has deen observed in a significant percentage 
of patients on OC's. For this reason, prediabetic and diabetic 
patients should be carefully observed while on OC's. Increase in 
triglycerides and to‘al phospholipids has been observed in 
paama sA OC's; clinical significance of this finding remains to 
e defined. 
8. Elevated Blood Pressure—Increase in blood pressure has 
been reported in patients on OC's. In some women, 
hypertension may occur within a few months of beginning OC's 
In the tst year of Use, prevalence of women with hypertension is 
low in users and lag be no higher than that of a comparable 
group of nonusers. Prevalence in users increases, however, with 
longer exposure, and in the 5th year of use is 2¥2 to 3 times the 
reported prevalence in the 1st thee Age is also strongly 
correlated with development of hypertension in OC users. 
Women who prevously have had hypertension during pregnancy 
May be more likely to develop elevation of blood pressure on 
OC's. Hypertension that develops as a result of taking OC's 
usually returns tc normal after discontinuing the drug. 
9. Headache—Onset or exacerbation of migraine or 
development of Feadache of a new pattern which is recurrent, 
persistent, or severe, requires discontinuation of OC's and 
evaluation of the cause. 
10. Bleeding Irregularities—Breakthrough bleeding, spotting, 
and amenorrhea are frequent reasons for pati i ipui 
0b int ati i 
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in minimizing menstrua! irregularity, should be done only if 
piping siaa this may increase risk of thromboembolic 
disease. Women with past history of oligomenorrhea or 
secondary amenorrhea or young women without regular cycles 
may have a tendency to remain anovulatory or to become 
amenorrheic after discontinuing OC's. Women with these pre- 
existing problems should be advised of this possibility and 
encouraged to use other methods. Post-use anovulation, 
possibly prolonged, may also occur in women without previous 
irregularities. 
11. Ectopic Pregnancy—Ectopic as well as intrauterine 
pregnancy may occur in contraceptive failures. 
12. Breast-feeding—OC's given in the postpartum period may 
interfere with lactation and decrease quantity and quality of 
breast milk. Furthermore, a small fraction of the hormones in 
OC's has been identified in the milk of mothers on OC's; effects, 
if any, on the breast-fed child have not been determined. If 
feasible, defer OC's until infant has been weaned. 
Precautions—GENERAL—1. A complete medical and family 
history should be taken prior to initiation of OC's. Pretreatment 
and periodic physical examinations should include special 
reference to blood Hascall breasts, abdomen and pelvic 
organs, including Pap smear and relevant laboratory tests 
As a general rule OC's should not be prescribed for longer than 
1 year without another physical examination. 
2. Under influence of estrogen-progestogen preparations, 
pre-existing uterine oe May increase in size. 
3, Patients with history of psychic depression should be 
carefully observed and the drug discontinued if depression 
recurs to a serious ibe Patients becoming significantly 
depressed while on OC's should stop OC's and use an alternate 
eee to try to determine whether the symptom is drug- 
related. 
4. OC's may cause some degree of fluid retention. They should 
be prescribed with caution, and only with careful monitoring, in 
patients with conditions which might be aggravated by fluid 
retention, such as convulsive disorders, migraine syndrome, 
asthma, or cardiac or renal insufficiency, 
5. Patients with a past history of jaundice anng pregnancy have 
an increased risk of recurrence while on OC's. If jaundice 
develops, OC's should be discontinued. 
6. Steroid hormones may be poorly metabolized in patients with 
impaired liver function and should be administered with caution. 
7. OC users may have disturbances in normal tryptophan 
metabolism which may result in a relative pyridoxine deficiency. 
Clinical significance is undetermined. 
8. Serum folate levels may be depressed by OC's. Since the 
Pregnant woman is predisposed to development of folate 
deficiency and incidence of folate deficiency increases with 
increasing gestation, it is possible that if a woman becomes 
pregnant shortly after stopping OC's, she may have a greater 
chance of developing folate deficiency and complications 
attributed to this deficiency. 
9. The pathologist should be advised of OC therapy when 
relevant specimens are submitted. 
10. Certain endocrine- and liver-function tests and blood 
components may be affected by estrogen-containing OC's: 
a. Increased sulfobromophthalein retention. b. Increased 
prothrombin and factors VII, VIII, IX, and X; decreased 
antithrombin 3; increased norepinephrine-induced platelet 
aggregability. c. Increased thyroid-binding t yam (TBG) 
leading to increased circulating total-thyroid hormone, as 
measured by protein-bound iodine (PBI), T4 by column, or 
T4 by radioimmunoassay. Free T3 resin uptake is decreased, 
reflecting the elevated TBG; free T4 concentration is unaltered. 
d. Decreased pregnanedio! excretion. e. Reduced response to 
metyrapone test. 
Information for the Patient—See Patient Package Labeling. 
Drug Interactions—Reduced efficacy and increased incidence of 
breakthrough bleeding have been associated with concomitant 
use of rifampin. A similar association has been suggested with 
barbiturates, phenylbutazone, phenytoin sodium, ampicillin and 
tetracycline. 
Carcinogenesis—See ee on carcinogenic potential of OC's. 
Pregnancy—Category X. See Contraindications, Warnings. 
Nursing Mothers—See Warnings. 
Adverse Reactions—An increased risk of these serious adverse ® 
reactions has been associated with use of OC's (see Warnings): 
thrombophlebitis, pulmonary embolism, coronary thrombosis, 
cerebral thrombosis, cerebral hemorrhage, hypertension, 
aby disease, benign hepatomas, congenital anomalies. 
ere is evidence of an association between the following 
conditions and use of OC's although additional confirmatory 
Studies are needed: mesenteric thrombosis, neuro-ocular 
lesions, e.g., retinal thrombosis and optic neuritis. 
The following adverse reactions have been ri eal in patients 
on OC's and are believed to be drug-related. Nausea and/or 
vomiting, usualy the most common adverse reactions, occur in 
approximately 10 percent or less of patients during the first 
cycle. Other reactions, as a general rule, are seen much less 
frequently or only occasionally. Gastrointestinal symptoms (such 
as abdominal cramps and bloating); breakthrough bleeding, 
spotting, change in menstrual flow; dysmenorrhea, amenorrhea 
during and after treatment, temporary infertility after 
discontinuance of treatment; edema; chloasma or melasma 
which may persist; breast changes: tenderness, enlargement, 
and secretion; change in weight (increase or decrease}; change 
in cervical erosion and cervical secretion; possible diminution in 
lactation when given immediately postpartum; cholestatic 
jaundice; migraine; increase in size of uterine leiomyomata; 
rash (allergic); mental depression; reduced tolerance to 
carbohydrates; vaginal candidiasis; change in corneal curvature 
{steepening), intolerance to contact lenses. 

e following adverse reactions have been reported in users of 
OC's, and the association has been neither confirmed nor 
refuted: premenstrual-like syndrome, cataracts, changes in 
libido, chorea, changes in appetite, cystitis-like syndrome, 
headache, nervousness, dizziness, hirsutism, loss of scalp hair, 
erythema multiforme, erythema nodosum, hemorrhagic 
eruption, vaginitis, porphyria. 

Acute Overdose—Serious ill effects have not been reported 
following acute ingestion of large doses of OC's by young 
children. Overdosage may cause nausea, and withdrawal 
bleeding may occur in females. 
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sickle cell-hemoglobin C disease 


An analysis of 181 pregnancies in 98 patients, and a review of 


the literature 
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The outcome of pregnaricy has been analyzed in 72 women with sickle cell anemia (SS) and 26 
women with sickle cell-hemoglobin © disease (SC), part of an unselected population of 148 women 
over 18 years of age with these hemoglobinopathi2s, who have been followed at a sickle cell 
disease clinic for 8 years. In SS women, 22% of fis! pregnancies were aborted spontaneously, and 
the overall early fetal loss was 19.2%. A similar figure was Calculated from the literature since 1956. 
In SC women, 12% of first pregnancies were lost, but the overall early fetal loss was only 8.9%. The 
perinatal mortality, under quite variasle conditions of prenatal care and delivery, was 10.2% in SS 
women and 2% in SC women. Thera were no stillai-tis or midterm deaths in utero among SC 
women, but these accounted for most of the perinatal mortality in SS women, particularly in first and 
second pregnancies. There was one neonatal death in each group, but eight third pregnancies in 
SS women were completed without perinatal mortality. A remarkable finding among the SC women 
was the number of successful pregnancies, ten in cne woman, and many of the pregnancies were 
completed without the supervision of a physician. Our findings were compared with those in the 
literature, and the conclusion that we drew is that te-mination of pregnancy and sterilization cf 
young women are not generally indicated solely 07 ihe basis of these hemoglobinopathies. 


(AM. J. OBSTET. GYNECOL. 138:239, 1980.) 


MANY PHYSICIANS and obstetricians hold the view 
that women with sickle cell anemia (SS) and sickle 
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cell~hemoglobin C disease (SC) should be advised not 
to have children, and some would even advise termina- 
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Table I. Outcome of pregnancy in SS women 
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I jdu ced Death 





. Spontaneous 





Pregnancy No. | abortions abortions in utero 
First 72 3 13 1 50 
f (1 twin) 
Second 36° 4 - 3 1 29 
(1 twin) 
Third 12 l 3 0 
Fourth 3 0 2 0 1 
Totals 123 l4 21 2 88 
i (2 twin) 









Children 
alive now 











Perinatal | 
deaths (%) 


Neonatal 





5 45 i 13.3 2 "42 
i (cot deaths) 

3 2 0 11.5 4 22 

0. 8 0 = 0 8 

0 1 0 z 0 1 

8. 80 l 10.2 6 73 





Table II. Outcome of pregnancy in SC women 























Induced Spontaneous 
Pregnancy abortions abortions 

First 25 0 3 
Second 14 2 2 
Third 8 0 0 
Fourth 5 0 0 
Fifth 5 0 0 
Sixth 1 0 0 

Totals 58 2 5 





tion of pregnancy and permanent sterilization in all 
cases.1 When this advice is not acceptable, exchange 
_ transfusion early in pregnancy, or at least throughout 
the last trimester, is considered by some obstetricians to 
be mandatory,? although the need for this in many 
cases has recently been questioned.® * 

The present report is concerned with the obstetric 
experiences of 72 women with SS and 26 with SC. dis- 
ease, part of a group of 148 women over 18 years of 
age with sickle cell diseases being followed at the Sickle 
Cell Center of the Medical College of Georgia, in Au- 
gusta. Their experience spans 40 years and reflects the 
obstetric practices in various hospitals and obstetric de- 
partments, mostly in rural areas, rather than the results 
in one department or institution. In several instances, 
babies were born at home without medical supervision. 
The incidence of spontaneous abortions, intrauterine 
deaths, stillbirths, and neonatal deaths is compared 
with the incidence of these complications reported in 
the literature. The incidence of termination and sterili- 
zation, and the indications for these measures, are also 
discussed. 


Patients and methods 


Hematologic diagnoses were made by hemoglobin 
(Hb) electrophoresis in alkaline and acid media, Hb S 
solubility tests, and measurement of Hb A, by column 
chromatography. Hemograms were obtained by Coul- 
ter counter, and blood smears were examined for typi- 
cal red cell morphologic features. Women who were 


. . 


om 


Viable 
Jetuses 












Neonatal 
deaths 


Surviving 
| children 


22 0 22 1 21 
10 0 10 0 10 
8 0 8 0 8 
5 0 5 0 5 
5 0 5 0 5 
1 0 1 0 1 
51 0 51 1 50 


considered to have Hb S/§-thalassemia or Hb S/he- 
reditary persistence of fetal hemoglobin have been 
excluded from this discussion. Somè of the homozyg- 
ous SS women probably have genes for a-thalassemia,* 
as evidenced by low mean corpuscular volume (MCV) 
and mean corpuscular hemoglobiii (MCH) values and a 
low proportion of Hb S in their parents and siblings. 
Most of the offspring of the patients discussed have 


. been tested and found to have Hb S trait or, in some of 


the offspring of the SC women, Hb C trait. 

Direct inquiry was made of each woman with regard 
to her obstetric history, age at menarche, age at each 
pregnancy, outcome of each pregnancy, and-survival of 
her offspring. Whenever possible, hospital records 
were scrutinized to check the data, and information in 
regard to blood transfusions and other treatments was 
obtained. Only one of the patients has died, an SS 
gravida 4, para 3, abortion 1, who died in renal failure 
at the age of 48. All the other patients have been seen 
within the last. 2 years. 


Results 

The outcome of 123 pregnancies in 72 SS women is 
shown in Table I, and that of 58 pregnancies in 25 SC 
women is shown in Table II. One other SG woman, 
now 61 years old, had 15 remembered pregnancies, 
five of which were lost as miscarriages and ten were 
carried to term. All ten infants were delivered at home 
by midwives, and for only one was a doctor called in to 
assist. . 


loaner 


"Volume 188 


‘Number 3 


Spontaneous abortions. Twenty-two percent of first 
pregnancies in SS women were lost, but only 9.4% of 
second pregnancies. There were too few third and 
fourth pregnancies in SS women to make a compari- 
son, but 36% of these were aborted: This makes a total 
of 21 of 109 pregnancies (allowing for 14 which were 
terminated) that ended-in spontaneous abortion, an 
early. fetal loss of 19.2%. Only three of 25 first preg- 
nancies in SC women were aborted (12%), whereas two 
of 12 second pregnancies were lost, but none in 19 
further pregnancies, so that the overall early fetal loss 
was 8.9% ; 

Perinatal mortality. There were no stillbirths or mid- 
term deaths in utero among SC women, and only one 
neonatal death occurred, in a primigravida, to give 2 
perinatal mortality of 2%. By contrast, the perinatal 
mortality associated with SS disease was 10.2% (Table 
I), all in first and second pregnancies. Among 80 live 
births, there was only one ‘neonatal death. Of 36 
women who have remained primigravidas, 25 had a 
viable child (one had twins, one of whom was born 
dead), seven had termination of pregnancy,’ three 
aborted spontaneously, and one suffered the death of 
her infant in utero at midterm. Of 36 women who had. 
a second pregnancy, nine had lost their first child by 


spontaneous abortion, and two of these aborted again: ` 


two had had a termination of their first pregnancy and. 
had the second terminated, also; one desired termina- 
tion for the second pregnancy since she had a live 
child; and one, age 19, was advised to have a termina- 
tion although she had had no complications during the 
first pregnancy. Among the 36 second pregnancies, 
there were 26 live births, one of which was a twin. Eight 
third pregnancies carried to term resulted in eight live 
births with no perinatal mortality. Of the three SS 
women who had a fourth pregnancy, one has had 
spontaneous abortion of all four, one had a spontane- 


ous abortion of the fourth but has three live children, . 


and the third woman’s fourth child survived. In sum- 
mary, for this group of 72 women, there were 88 viable 
fetuses, 79 of whom survived the perinatal period 
(89.8%). 

Sterilization and termination of pregnancy. The 
gravidity, parity, and mean age at sterilization of SS 
women are shown in Table III. Four of 13 sterilization: 
in primigravidas were performed in association with 


termination of pregnancy, whereas three other women 


‘had terminations of: pregnancy without sterilization. 


„Four sterilizattons followed delivery of a live fetus. 


Thirty-six percent of primigravidas have been steril- 


ized. Of 36 SS women who became pregnant a second , 


time, 14 were sterilized (39%), but only one of these 
tubal ligations followed a termination of pregnancy 
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' Table III. Sterilization of SS women 


4* 36.4 20-25 
7 a 9° 36.0 19-24 
_ Total 364 130, 36.1 19-25 
2 0 34 2 66.6 23,25 
2 I 6 3 50.0 19-25 
2 2., 15¢ 8 50.0 19-34 
Total 24t 13 54.1 19-34 
3 0 0 0. - - 
3 1 3 1. 33.3 19 
3 2 4 3 75.0 20-31 
3 -383 2 2 100.0 23,26 
Total 9 6 66.6 19-31 
4 0 1 0 ~ - 
4 1 0. 0 - — 
4 2 0 0 = - 
4 8 1 - 0 ~ 
4 4 1 1 100.0 27 
- Total i 3 l 33.3 27 





*Two had a hysterectomy to remove the fetus. 
Two subsequently had a hysterectomy. 
- $One subsequently had a hysterectomy. 


Ten were carried out after a live birth, and. two after 


` stillbirths. Six of nine women who were gravida 3 have 


been sterilized, but only one of the three who were 


‘gravida 4. 


Four SC women have been sterilized. One was a par- 
tially disabled 14-year-old who had been delivered of a 
live baby. Two were 16 and 17 years old at the time of - 
their second pregnancies, and one requested tubal li- 
gation at 19 years of age after a third pregnancy and 
delivery. 


Case report 

From the case notes: “This is a 16-year-old black fe- 
male, gravida 2, para 1. She has SC-disease and is 22 
weeks pregnant at the present time. She was seen in 
OB Clinic requesting abortion. Upon review of the cur- 
rent figures on maternal and perinatal mortality and 
morbidity in mothers with SC disease, the patient was 


‘counseled regarding these figures and she made the 


decision to have an abortion and also permanent 
sterilization. She has one living child and claims to de- 
sire no more children.” 

After minilaparotomy and bilateral tubal ligation, 
the pregnancy was terminated by amniocentesis and 


prostaglandin infusion. It seemed clear that at that 
_ time this woman desired no more children, but 4 years 


later, she returned and wanted to have the tubal liga- — 


‘tion repaired because she was then getting married. 


Comment 
Eisenstein and associates® reviewed the literature 


prior to 1956, and found reports on 129 women with 
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Table IV. Pregnancy outcome in 203 SS patients reported in the literature since 1956 















Spontaneous 


No. of 
patients | Pregnancies 





Author abortions 
Curtis, 1959 9 21 4 
Johns Hopkins 
Abrams and Schwartz, 1959 6 304 8* 
Philadelphia 
Anderson et al,” 1960 9 17 l 
Kingston, Jamaica 
Lansford and Stander, 1960 3 4 0 
Indianapolis, Indiana 
Ricks, 1961 9 25 7 
Chicago, Ilinois 
McCurdy,” 1964 19 52 Total fetal 
Washington, D. C. loss, 18 
Hendrickse et al., 1972 38 74 Il 
Ibadan, Nigeria (3 twin) 
Freeman and Ruth," 1959 18 4} li 
Atlanta, Georgia (3 twin) 
Perkins,” 1971 23 50 10 
Sloane Hospital, New York (2 twin) 
Fort. et al.,! 1971 35° 97 15 
Memphis, Tennessee 
Fiakpui and Moran,”! 1973 13 14 0 
Chicago, Illinois 
Horger,™ 1972 40 45g 7 
Charleston, South Carolina (2 twin) 
Pritchard et al.,8 1973 34 50 16 
Dallas, Texas 
Total 256 468] 90 
(19.2%) 


*Only 10 live births observed by the author. 


Viable 
fetuses 









Neonatal 


deaths 





17 6 11 0 35.3 0 
22 1 21 0 4.5 0 
16 2 14 0 12.5 0 
4 1 3 0 25.0 0 
18 2 16 2 22.2 at 
? ? 34 ? ? l 
66 4 62 8 18.2 7 
33 4 29 1 15.1 0 
41 5 36 1 14.6 0 
82 18 64 14 39.0 6 
14 2 12 0 14.2 l 
40 4 36 0 10.0 lf 
36 5 31 4 25.0 0 
389 54 3251 30 21.6 18 


tOne had staphylococcal infection and pyelonephritis, and the other had fulminating bronchopneumonia and a lung abscess. 


Pneumonia. 


§Of 36 previous gestations not observed by the author, there were 20 surviving children. 
{The 52 pregnancies and 34 live births reported by McCurdy" are excluded from the total. 


sickle cell disease, but the distinction between SS, SC, 
and S/f-thalassemia was not always made. They added 
nine cases of their own. Among these 138 patients, 30 
of whom died, there were 286 pregnancies; the mater- 
nal mortality was 21.7% or 10.5 deaths per hundred . 
pregnancies. The spontaneous abortion rate was 19.3%, 
the perinatal mortality was 22.5%, and the total fetal 
wastage was 41.9%. Despite these findings, Eisen- 
stein and associates® concluded that sickle cell disease 
had little or no effect on labor, that its greatest effect 
was on the fetus, and thar the effect of pregnancy on 
the sickle cell disease was not clearly established, except 
for an increased incidence of maternal infections. They 
considered that sickle cell anemia was not an indication 
for therapeutic abortion, but that sterilization should 
be considered in women who already had children. 
The literature since Eisenstein and associates is 
summarized in Table IV. For 15 years after Eisenstein 
and associates’ report, maternal death in SS women was 
not a feature, except in a report from West Africa, in 
1966,’ where, under somewhat primitive conditions, 
_ there were 9.4 maternal deaths per hundred pregnan- 


zies. Then in 1971, in a report from Memphis, Tennes- 
see, Fort and associates! made a retrospective survey of 
27 pregnancies in 35 SS women and reported six 
fatalities (6.2 per hundred pregnancies) and indicated 
zhat, in the more typical patients, the perinatal mortal- 
-ty was 51% to 55%. They estimated the maternal mor- 
zality in such cases to be 10% to 14%, and advised, 
zherefore, that all SS women should-be counseled to 
accept primary sterilization and abortion if conception 
occurred, with sterilization of those who had completed 
pregnancies. Scrutiny of Table IV, however, reveals 
that, if the maternal deaths from Memphis and those 
from Africa, where prenatal care was largely lacking, 
are omitted, there were only five deaths in 385 preg- 
nancies, or 1.3 per 100, and four of these were associ- 
ated with pneumonia or severe infections. In a recent 
review on the management of sickle cell disease in 
pregnancy, Charache and associates‘ arrived at a simi- 
lar figure, 1.6%, for SS maternal deaths in six large 
obstetric units around the nation over the past 20 years. 

The last full review of the course and outcome of 
pregnancy in SS disease, published in 1973," gave.a 


ay 


a* 
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Table V. Pregnancy outcome in 201 SC datients reported im the literature since 1956 















Author patients | Pregnancies 


Curtis, 1959 16 43 7 
Johns Hopkins f 

Abrams and Schwartz,'® 1959 3 15 9) 
Philadelphia 

Sackner et al., 1959 4 19 -9 
Philadelphia 

Anderson et al., 1960 7 17 2 
Kingston, Jamaica 

Lansford and Stander, 1960 2 11 3 
Indianapolis, Indiana 

River et al.,” 1961 25 87 17 
Cook County, Chicago (2 twin) 
McCurdy, 1964 14 59 3 
Washington, D. C. 

Laros,” 1967 14 67 7t 
Philadelphia 

Freeman and Ruth,!! 1969 23 61 ll 
Atlanta, Georgia (1 twin) 

Perkins,” 1971 17 59 22 
Sloane Hospital, New York 

Fort et al.,! 1971 ; 15 35 8 
Memphis, Tennessee 

Horger,” 1972 9 17 2 
Charleston, South Carolina i 

Pritchard et al.,* 1973 43 78 5 
Dallas, Texas (2 twin) 

Total 201 — 581 85 


Spontanzous 
abortions 











Maternal 
deaths 


Perinatal 
mortality (%) 


Neonatal 
deaths 





36 8 28 0 22.2 4* 
15 0 15 0 0 0 
19 0 19 0 0 0 
15 0 15 0 0 Q 
8 1 7 0 12.5 0 
72 3 69 0 4.1 GQ 
50 0 50 0 0 0 
60 1 59 0 1.6 lF 
5I 2 49 3 9.8 q 
37 2 35 1 8.1 0 
26 5 21 2 26.9 3 
16 5 1} 0 31.2 3§ 
75 5 70 2 9.3 24 
493 32 461 8 8.1 13 


Abortion rate, 14.6%. Maternal mortality, 2.2 per 100 pregnancies. 
*Two with widespread infarction of bone, pulmonary emzolism, and fat embolism. One with pain crises—no autopsy per- 


formed. One postpartum hemorrhage. 
tIncludes one maternal death and one ectopic pregnancy. 
Bilateral lower lobe pneumonia at 13 weeks’ gestation. 


§One puerperal sepsis; one ruptured uterus, undiagnosed during life; one pulmonary infarction at 37 weeks. 
{One seen for the first time in labor with severe preeclampsia. One seen near term for the first time with pulmonary infarct. 


cautious, but more optimistic, prognosis for pregnan- 
cies if they were managed carefully. Since that time, 
more frequent and careful use of blood transfusion, 
more vigorous treatment of infections, and better as- 
sessment of the fetus have almost eliminated maternal 
deaths and considerably lowered perinatal mortality.” € 
However, there is still room for improvement in the 
delivery of prenatal care, especially in rural areas, and 
a need for a way to predict complications in individua! 
patients. 

The literature on the outcome of pregnancy in SC 
disease is summarized in Table V. Lansford and Stan- 
der,” in 1960, concluded that, “Therapeutic abortior 
does not seem indicated in patients with this disease 
Sterilization in these patients must be considered on ar. 
individual: bases.” Freeman and Ruth," in 1969, al- 
though they found no maternal mortality, remarkec 
that, “There are too many well-documented fatalities 
associated with Hb SC disease for anyone to feel com- 
placent about the disease. For these patients pregnancy 


represent an unnecessary risk.” They did, however, 
concede that the variability cf the disease made difficult 
any generalizations about prognosis. River and associ- 
ates’? found no maternal deaths despite 87 pregnancies 
in 25 SC women, Of the 13 deaths listed in Table V (2.2 
per 100 pregnancies), most were associated with pneu- 
monia or pulmonary infarction. The perinatal mortality 
in this literature was 8.1%. 

From the data on the outcome of pregnancy in 
women with SC disease presented in this report, it 
seems that the advice of Lansford and Stander has 
largely been followed, although several of our patients 
had their babies without much medical counseling, 
and, indeed, many of them were not known to have SC 
disease at the time of their pregnancies and deliveries. 
The literature on SC disease may have a bias in this 
respect since SC disease is frequently not detected in 
routine hospital admissions, cutside of teaching units, 
and the deaths and complications are more likely to be 
reported than the unknown or benign cases. Some 
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physicians may need to revise their impression, gleaned 
from the literature, particularly when consiclering indi- 
cations for primary sterilization and termination of 
pregnancies. 

The variability in severity within the SS genotype” 
makes prognosis difficult, and at the present time there 
is no certain way to predict the course or outcome of 
the pregnancy in any given case.“ Women need to be 
aware of the high rate of spontaneous abortion and 
perinatal mortality, but these facts, of themselves, do 
not necessarily indicate sterilization and termination of 
existing pregnancies. Fort and associates! gave two 
further reasons for counseling: because of her illness, 
the mother cannot care for the child; and the-child may 
also inherit the homozygcus disease. The sociology of 
black families frequently allows for the grandmother to 
raise the children, and children are frequently desired 
for support in later life. Most SC women have only a 
mild anemia and are infrequently ill. The intense de- 
sire of some SS women to have at least one child, de- 
spite their illness, cannot logically be denied on eugenic 
grounds, provided that hemoglobin testing of the 
fathers is promoted and counseling is made available. 
Much money is presently being spent on testing, 


educating and counseling carriers of the sickle cell trait, : 
and it is at this level that awareness of the ‘genetic sig- 


nificance of the disease should be promoted. After all, 
the disease is expressed clinically as a recessive gene, so 
that all the children of an SS mother by an AA father 
will be clinically normal. 
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i Am. J. Obstet, Gynecol. 


_ The general obstetrician and family practitioner 
need to be aware of the better prognosis for these pa- 
tients and to treat each case individually. Nevertheless, 

those patients who wish to become pregnant or pro- 

ceed with a pregnancy should be advised to obtain their 
prenatal care and delivery at a high-risk pregnancy 
unit. The right time to administer blood transfusions, if 
indicated, can then be decided, and, by careful blood 

group typing, the development of blood group an-_ 
tibodies can be avoided. At present, the haphazard, 

and largely unnecessary, use of blood transfusions to 

treat these patients during attacks of pain makes it in- 

creasingly more difficult to find compatible blood when 

a real indication, such as pregnancy, arises.’ 

In our experience, the spontaneous abortion rate in 
SS women was 19.2%. It is interesting that Eisenstein 
and associates® found a 19.3% rate, and the accumu- 
lated literature since their review shows a 19.2% rate. 
Such agreement in three groups which totaled over 400 
patients suggests that this is one figure on which we can 
rely. Blood transfusions are very rarely given during 


_ the first trimester, the period in which most of these 


abortions occur, because the usual indications of in- 
creasing anemia. or repeated pain crises do not usually 
arise at that time. Different therapeutic approaches to 
the problems of pregnant women with sickle cell 
anemia have, therefore, nct affected the early fetal loss. 
Any future plans for improving the course of preg- 
nancy in these patien:s should take this early loss into 
account. 
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Analysis of heart rate and beat-to-beat variability: 


Interval difference index 


HERMAN P. van GEIJN, M.D., PH.D. 
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JELTE pr HAAN, M.D., Px.D.* 
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Nijmegen, The Netherlands 


The relationship between the RR interval length (RR) and the RR interval-to-interval differences (RR 
differences) was investigated. Data on heart rate were oktained from 11 newborn infants in 
well-defined behavioral states undergoing polygraphy. It wes founc that the RR differences were 
strongly dependant on the RR interval length in all behavioral states. The relationship between the 
RR differences (y) and the interval length (RR) could be described by the equation y = a{RR-320)"* 
for the interval length in the investigated range from 375 :o 605 msec. On the basis of this 
relationship the interval difference index (ID index) was constructed for the quantification of 
beat-to-beat heart rate variability. The ID index showed good independence from the long-term 
irregularity index (LTI index). Other statistical parameters proposed for the quantification of 
beat-to-beat heart rate variability are discussed and compared with the ID index. (AM. J. OBSTET. 


GYNECOL. 138:246, 1980.) | 


THE HEART RATE Of the healthy human being varies 
continuously. Heart rate variability is present at all ages 
from fetus to elderly. Variations in heart rate represent 
the moment-to-moment integration of the many mech- 
anisms in and outside the central nervous system which 
regulate the heart rate.' Conditions that cause a 
marked reduction in heart rate variability. are, for 
example, the absence of regulating centers in the cen- 
tral nervous system, sedative drugs, and stress,” * 
One way to analyze heart rate variability is to apply 
statistical parameters. Quantitative indices condense 
the large amount of information that results from con- 
tinuous recordings of heart rate. The indices in use are 
generally based on the discrimination of at least two 
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types of heart rate variability: long-term and short- 
term variability.’ 

Short-term or beat-to-beat heart rate variability is ac- 
tually measured by the differences between consecutive 
RR intervals. !* Most short-term variability indices can 
be formulated by a function which contains the RR 
differences multiplied by a factor that depends on the 
RR interval length. > ® ' 12 In the human fetus," 
newborn," and adult," the interval-to-interval differ- 


ences decrease when the interval length decreases, and ` 


vice versa, Although most short-term variability indices 
contain a factor in which the RR interval length is in- 
cluded, this factor has not been derived from experi- 
mental analysis, but is an ad hoc choice. The depen- 
dence of the existing short-term variability indices*”? 
on the instantaneous heart rate hampers the study of 
circumstances which influence beat-to-beat variability 
when the baseline heart rate changes simultaneously. 
The current study was an analysis of the relationship 
between RR interval differences’ and RR interval 
length. For this analysis, the subject of study had to be 
in a stationary situation. Influences that might have 
disturbed the relationship between interval differences 
and interval length had to be kept as small or constant 
as possible. For this purpose, heart rate data were ob- 
tained from newborn infants in well-defined behavioral 
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states. Recordings of heart rate were made_at fixed 
times of the day, under strictly standardized condi- 
tions. The relationship found between interval length 
and interval differences was used to define an index 
applicable for the quantitation of fetal and neonatal 
beat-to-beat variability. 


Subjects and methods 


Eleven healthy newborn infants (born spontaneous:y 
by the vaginal route; seven females, four males; Apgar 
scores 8 to 10; gestational ages of 39 to 42 weeks; birth 
weights of 2,700 to 4,070 grams (tenth to ninetieth per- 
centiles); normal findings on neurological examina- 
tion) underwent polygraphy during approximately 6 
hours on days 4 to 6 after birth. From each polygraphic 
recording, epochs were selected with. representative 
behavioral states. An epoch is the time during which 
the infant was in a certain behavioral state. A detailed 
description of the polygraphic techniques and the 


‘criteria applied for the assessment of the behavioral 


states were presented previously by Precht] and associ- 
ates.'6 The selected behavioral state epochs comprised 
22 state 1 (quiet sleep) epochs, mean duration 21 + 5 
minutes; 22 state 2 (active sleep) epochs, mean dura- 
tion 36 + 16 minutes; and 14 state 3, 4, or 5 (drowsy, 
active, or crying state, respectively) epochs, mean du- 
ration 17 + 11 minutes. The number of awake states 
had to be limited because 75% to 90% of the time the 
newborn infant is asleep. Also during the awake states 
the electrocardiographic (ECG) signals were frequently 
disturbed by movement artifacts and did not lend 
themselves to optimal analysis. 

The ECG signals obtained during the selected 
epochs were used for analysis of heart rate. The elec- 
trocardiogram was recorded on paper and magnetic 
tape (Bell and Howell, model VR 3700 EÈ instrumenta- 
tion recorder). After amplification, the analogue ECG 
signal was passed through a band-pass filter (15 to 60 
Hz) and was led to a level detector. The RR interval 
length was digitized in time units of 0.8 msec. PDP-11 
computers were used for further analysis. The ana- 
lyzed heart rate data comprised the separate epochs of 
the individual infants and three collections consisting 
of the state 1 (A), the state 2 (B), and the combined 
states 3, 4, and 5 (C) epochs of all 11 newborn infants. 

In order to compare the variability versus RR inter- 
val length relationship of the fetal heart rate with the 
neonatal data, a fetal electrocardiogram. (FECG) tape 
was selected at random from among a group of such 
recordings obtained previously from healthy fetuses 
during early labor. These FECG recordings had been 
made with the use of a spiral fetal scalp electrode. 
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Fig. 1. The relationship between the RR interval length and 
the interquartile range of the interval differences in the new- 
born infants for the various behavioral states and in a healthy 
fetus at the beginning of labor. 


Corometrics 111 fetal monitor, and Hewlett-Packard 
model 3960 A instrumentation recorder, Further pro- 
cessing of the FECG signal was carried out as described 
for the neonatal ECG records. 


Analysis of RR interval-to-interval differences 


The linkage of the heart rate data of all newborn 
infants according to the behavioral state made it possi- 
ble to compare the interval differences over a wide 
range of interval lengths. The behavioral state epochs 
of the individual newborn infants were too short for 
this purpose and did not show enough variation of 
hear: rate. The results of the analysis of the relation- 
ship between interval differences and interval length 
are presented in Fig. 1. The mean length of two suc- 
cessive intervals (t;) is plotted on the horizontal axis. 
The interquartile range of the corresponding interval- 
to-interval differences (y;) is plotted in the vertical di- 
rection for each behavioral state, A, B, and C. The 
interquartile range of the RR interval differences was 
found to decrease, with a shortening of the RR interval 
length in all neonatal behavioral states and in fetal re- 
cordings. The analysis of the relationship between the 
interval length (t) and the interquartile range of the 
interval-to-interval differences (y;) is described in detail 
in Appendix I. The relationship between the two vari- 
ables could be written in the form, yi = a(t; ~ to)". The 
parameters a, tẹ and n in this formula have been ob- 
tained by least-squares fit of the data in each behavioral 
state. Only the data in the range from 375 to 605 msec 
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Fig. 2. The relationship between the median RR interval 
length and the interval difference index (ID index) in behav- 
ioral state 2 for a group of neonates. 


were used. Outside this range, the number of cbserva- 
tions was too small. The vahies of tẹ and n obtained at 
an optimal fit varied only slightly for the various 
neonatal behavioral states and for heart rate data of 
healthy fetuses recorded at the beginning of labor. The 
values of t, = 320 msec and n = 1.5 have been chosen 
as a compromise for all heart rate data. The symbol a 
represents the amount of beat-to-beat variability. The 
value of a will change when conditions tha: influence 
beat-to-beat variability change in an individual. The 
formula yı = a(t; — 320)! indicates that, for example, 
at 380 msec (158 beats/min) the beat-to-beat variability 
is ten times smaller than at 600 msec (100 beats/min), 
thus confirming the positive correlation between inter- 
val differences and interval length described ear- 
lier. 13 Below 380 msec the beat-to-beat variability 
might be reduced even more. However, not enough 
heart rate data were available in the range below 375 
msec. Secondly, a higher precision in detecting interval 
length than that applied in the present study is needed 
for very small interval differences. -The precision in the 
present study i is primarily determined by the computer 
clock resolution of 0.8 msec. 


Interval difference index (ID index) 


The previous section described how the interquartile 
range of the interval-to-interval differences depends 
‘on the actual interval length. This relationship was 
applied in the interval difference index (ID index) 
constructed for the quantitation of beat-to-beat heart 
rate variability. The ID index quantifies the interval- 
to-interval differences over a period of 30 seconds and 
simultaneously takes into account the RR interval 
length present at any moment during these 30 seconds. 
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Table I. Correlation coefficients (r) for the median 
interval length (RR) and the ID index with 
respect to the STI index l 


l T(RR, r(RR, 
n ID index) STI index) 


A (state 1) l 745 0.13 0.73 
B (state 2) 647* (1,021 0.71 
C (states 3, 4, and 5) 329 — 0.034 0.72 
D (fetus) ` 325 0.026 0.67 


n = Number of 30-second periods, 


*The state 2 file was split in two parts for computational 
reasons; only half of the data is presented here. 


Table I. Correlation coefficients (r) for the LTI 
index and the ID index with respect to the 


STI index 

n 266 133 to 376 
<(ID index, LTI index) 0.092 —0.141 to 0.315 
r(STI index, LTI index) 0,124 ~-0.081 to 0.282 


n = Number of 30-second periods recorded from the 11 
newborn infants. . . 


The difference ti~ t- is weighted with a factor gy, the 
value of which is primarily determined by the mean 
length of the two intervals (see Appendix II). For in- 
stance, the factor g; weights interval differences at 381 
msec (157 beats/min) five times more strongly than at ` 
500 msec (120 beats/min), whereas interval differences 
at 846 msec (71 beats/min) are weighted five times less 
strongly than at 500 msec. Interval differences below 
381 msec are weighted with the same factor g; as 
applied at 381 msec in order to preclude that the beat- 
to-beat differences at very high heart rates are overes- 


‘timated. As noted in the. previous section, heart rate 


data in the range below 375 msec were too few in num- 
ber for experimental analysis, whereas the precision of 
the determination of interval differences is limited at 
very short intervals. , i 

A period of 30 seconds was chosen for the calculation 
of the ID index, for the following reasons. Longer pe- 
riods make it difficult to apply the index to fetal heart 
rate data during labor, in particular for. the time peri- 
ods between uterine contractions. Periods shorter than 
30 seconds are not preferred because the sample size 
would then become tco small, especially at lower heart 
rates. A period of 30 seconds means that cyclic varia- 
tions with a frequency equal to. or greater than 1 per 
minute can be accurately detected, 8 "This is important 
for the application of the long-term irregularity index‘ 
(LTI index; for definition see Appendix HI) syn- 
chronously with the ID index. Other authors® ® 1 3 
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also have preferred 30-second periods for the study of 
physiologic variables in fetuses and newborn infants. 


Artifact detection l 


The heart rate data described before were also 


applied to establish criteria for the detection of ar- 
tifacts. The: interval-to-interval differences decrease 
when the interval length decreases, and vice versa. A 
larger time difference between the interval tı and the 
preceding interval tı should, therefore, be accepted at 
longer interval lengths than at shorter interval lengths 

On the basis of the interval t, limits have been set for 
interval t,, as formulated in an operational definiticn ` 
presented in Appendix IV. As a minimum, three inter- 
vals that qualify according to these standards must be 
present in succession before the intervals are acceptec 
for processing, i.e., before RR interval differences are 
calculated. The limits for acceptance of t+; differ ac- 
cording to whether ti}; is smaller or greater than t. An 
acceleration of heart rate develops more slowly thar 
does a deceleration. This phenomenon has been ob- 


served in the fetus! as well as in the newborn infant , 


(Jongsma, H. W., and van Geijn, H. P.: Unpublished 
observations). The ranges for acceptance ‘of tj; ar 
comparable with the ranges applied in commercial 
monitors (= last computed heart rate + 20 beats/min]. 
Modanlou and associates” reject beat-tc-beat heart race 


changes that exceed 12 beats/min. Dalton and assoc.-. 


ates® reject RR intervals which are reduced to less than 
75% of the last interval or exceed the mean value of the 
three previous intervals by more than 50%. 


Interval difference index and RR interval length 


The definition of the ID index, based on the former 


analysis of the interquartile range of RR interval di>, 


ferences and interval length, should result in indepen- 
dence of the ID index from the interval length. To 
check this independence, correlation coefficients were 
calculated between the ID index and the median RE 
interval length. The median interval -ength was, like 
the ID index, calculated over 30-second periods. Tke 
analyzed heart rate data comprised the recordings of 
all the newborn infants obtained within one of the be- 
havioral states, A, B, C. The correlation coefficients (r) 
between the ID index and the median RR interval 


length are given in Table I. For comparison, the r vzal- ` 
ues of the median RR interval length and the short- ` 


term irregularity index’ (STI index) are also given, cal- 
culated over the same 30-second periods. The r values 
for median RR interval length and ID index varied 
from —0.034 to 0.13, demonstrating a nearly complete 
independence for both parameters in the investigated 
neonatal behavioral states and in fetal recordings. Fig. 
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Fig. 3. The relationship between the RR interval length and 
the weighting factor g; (see text) for the various indices of beat- 
‘to-beat heart rate variability. 


2 shows the relationship. between ID index and median 
RR interval length as found in state 2. The STI index, 
on the other hand, was strongly dependent on RR in- 


` terval length (r = 0.67 to 0.73). Thus the correction in 


‘the ID index for RR interval length is satisfactory, at 
least on the average for a group of recordings. A 
stronger relationship between the ID index and the 
median RR interval length can exist in individual cases. 


Interval difference index and long-term 

irregularity index 

In a recent article, Laros and associates’ compared 
indices for short-term and long-term heart rate vari- 


_ ability. The short-term irregularity index’ (STI index) 


and the long-term irregularity index’ (LTI index) 
demonstrated the least interdependence (median Ken- 
dall tau: 0.27) among the studied indices for fetal heart 
rate data. For a similar analysis of the interdependence 
between the ID index and the LTI index, the heart rate 


‘ data obtained for each newborn infant in the various 
- behavioral states have been combined. Table II gives 


the means and the ranges for the correlation co- 


’ efficients between the ID index and the LTI index and 
_ between the STI index and the LTI index. Like the 


STI index, the 1D index-shows a very low sensitivity to 


' the presence of heart rate fluctuations as measured by 


the long-term irregularity. index. 


Comment ` 


On the basis of an analysis of the relationship be- 
tween RR interval length and interquartile range of RR 
interval differences, the interval difference index (ID 
index) has been proposed that defines beat-to-beat. 
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Table HI. Statistical parameters in use for quantitation of beat-to-beat heart rate variability 


Short-term irregularity IQR of arcran 


(STI) index tes 
2t, 





Author and year Index Subject of study 


de Haan et al.,* 1971 Human fetus 


Yeh et al.,® 1973 Differential index (DI! SD over 30 seconds of Human fetus 


tom tea 


ope 





oF, x 1,000 
Tarlo et al.,° 1971 RMSSDt l Human newborn infant 
Kero,” 1974 a 
n- 1 
over n = 5C0 intervals 
Modanlou et al.,” Variability quantitatior: 1. l Human fetus, newborn 
1977 (VQ) E SI- f- TP infant 
| tet 
over 60 seccnds 
Wade et al., 1976 Instantaneous variability 1< 1 Human fetus 
Organ et al., 1978 = S — fi-l TF 
bet 
over 30 seccnds 
Dalton et al.,° 1977 Mean absolute beat-by- ine 1 Lamb fetus 
beat difference eam Its = tizal 
Dye 
over 0.25 to 120 min 
Jongsma et al.," Interval difference (ID) IQR over 3L sec of 1 Human fetus, newborn 
1978 index eae t — 320)" infant 
van Geijn, 1979 gen 
(present study) (ao) 


IQR = Interquartile range. SD = Standard deviation. 





*The weighting factor g; is defined in such a way that the interval-dependent part of the indices can approximately be written 


as gi(t; ~ ti-1). ' 
tRoot mean square of successive differences. 


heart rate variability and simultaneously takes into ac- 
count the actual heart rate. The independence of this 
index from the heart rate allows the study of factors 
that influence beat-to-beat variability together with 
heart rate, e.g., distress, behavioral states,' and use of 
sedatives. '® 

The indices proposed in recent years to quantitate 
beat-to-beat heart rate variability are summarized in 
Table HI. To compare the mathematical relationship 
between these indices, some of the symbols in the orig- 
inal formulas have been adapted to a more uniform 
notation. All indices contain as a factor the time differ- 
ence between consecutive intervals (ti — tj-,) or the dif- 
ference in rate between consecutive heartbzats (fi — 
f,.1). The parameters of beat-to-beat variability in each 
index can be written approximately in the form gi(t ~ 
t-1) This notation allows us to demonstrate the essen- 
tial part of the relationship between the index and the 
interval length. The factor g is the weighting factor for 
. the interval-to-interval differences. In the STI index,‘ 


. 


g is the result of the transformation of (ti-1, ti) to polar 
coordinates and the choice of the argument as a pa- 
rameter for beat-to-beat variations. Indices using dif- 
ferences of heart rate apply a gi = (+) t?. In the ID 
ir dex, as presented in the current study, the value of g; 
is the result of an experimental analysis of neonatal 
heart rate data obtained under basal conditions. 

Fig. 3 demonstrates how the value of g; changes with 
tke interval length for the various indices, To make 
comparison of the indices possible, the weighting fac- 
tcrs in each index have been normalized to g = I at 
t = 500 msec. The range of the weighting factor g; in 
the ID index is greater than that in the variability 
quantitation (VQ), which, in turn, has a greater range 
ttan the comparable factor in the short-term irregu- 
larity index* (STI index). 

According to the formula in Appendix I, the interval 
G:fferences approach zero when the RR interval length 
cecreases toward 320 msec. This reduction in interval- 
tc-interval differences could have been anticipated 
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when the electrical and mechanical phenomena in- 
volved in the heartbeat are considered. When the heart 
rate changes, the effects in the electrocardiogram are 
primarily visible in the T-P time.” The length of the 
PQRST complex remains relatively constant. Likewise, 
an increase in heart rate is accompanied by a much 
greater shortening of diastole than of systole.*! Ven- 
tricular diastole corresponds, for the most part, with 
the T-P time; and systole, with the PQRST complex. 
Thus, variations in the total length of ER intervals are 
primarily due to variations in only a part of the interval 
length. The characteristic of the ID index is that varia- 
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tions in the interval length are divided by a function of 
the variable part of the RR interval (t; ~ 320) instead of 
by the total interval length. 


We are grateful to Professor Dr H. F. R. Prechtl and 
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of Developmental Neurology, University of Gronin- 
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C. B. Martin for advice during preparation of the 
manuscript, and Ms. G. Theunissen for secretarial as- 
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K-5<i<K+5 (K = 300,310,320... 800 msec). 
am Gp tt 

Ny? oe 
The interquartile range (IQR) of the RR interval dif-, 
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ferences (yi) was calculated over each interval K-5 < 
t< K + 5 of 10 msec: 


yi = TQR(y ~ ti) 


Exceptions were made for the pairs {ti-1, t), with a ú 
value in the extreme lower and upper range because of 
the limited number of points available. The interquar- 
tile range of the RR interval differences was plotted 
against the mean interval length (see Fig. 1): 


IQR(t — tmi) K. 


For all neonatal behavioral states the experimental data 
were fitted to a function: 


Yi = alu — ty)? 


As values for the exponent n at te = 300, 320, and 340 
msec were obtained: 


ty A B C 
(msec) (state 1) (state 2) (state 3,4,5) 
300 2.2 1.7 1.9 
320 1.9 15 1.6 
340 1.7 1.2 1.3 


On the basis of the best least-squares fit and the chi- 
square scores, the following values were chosen for te 
and exponent n as a compromise: tẹ = 320 msec, 
n = 1,5. Substituting these values gives the equation: 


y= altı — 320)'5 
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Appendix Il: Definition of the interval difference 

index (ID index) 

In the following formulas, t; is the length in mil- 
liseconds of the RR interval i (i= 1,..... n). The ID 


index is defined as the interquartile range (over 30 sec- 
onds) of: 


gilt) t) Gi = 2,...n) 


In this formula, g; is a weighting factor, depending on 
the actual mean interval length (t): 


180 he = 
gi = ( ) with = 


t-a tti 
t, — 320 


2 


For ti < 381 msec: g=5. 


Appendix Ill: Definition of the long-term 

irregularity index (LT! index) 

The LTI index? is defined as the interquartile range 
(over 30 seconds) of: 


feet thy: : . 
= (i= 2,...n) 


Appendix IV: Artifact detection 


In the first instance, those RR intervals are accepted 
which meet the criteria: 





ty — 0.43 (dj) < tad SG + d 
di =t- 300. 


The minimum value for d; is 20 msec. For final ac- 
ceptance of tı a minimum of three intervals that qual- 
ify to this formula must be present in succession. 
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Pregnancy-specific 8,-glycoprotein as a prognostic 


indicator in complications of early pregnancy 
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Pregnancy-specific 8,-glycoprotein (SP-1) was measured by radioimmunoassay in patients admitted 
to the hospital with a clinical diagnosis of hemorrhags in early pregnancy. The results were 
compared with a normal range and were analyzed for thair predictive value in determining 
prognosis. Six of the total study group of 54 patients were subsequently proved not to be pregnant 
and had SP-1 levels below 10 ug/L, the lower limit 3f sensitivity for pregnancy detection. 
Twenty-nine patients had SP-1 levels below the normal -ange for pregnancy and all had an 
abnormal outcome (ectopic pregnancy or abortior). The SP-1 level was normal in 29 cases, of 
which 10 had an abnormal outcome and 19 continued normally beyond the twentieth gestational 
week. Low SP-1 levels were found in all of the abnormal and none of the continuing pregnancies 
and may be taken as predictive of an unsuccessful cutcome. (AM. J. OBSTET. GYNECOL. 


_ 138:253, 1980.) 


UTERINE BLEEDING is a common complication in 
early pregnancy. In an Australian population, when 
admission to the hospital is required for this conditicn, 
80% of patients subsequently abort.’ The early and zc- 
curate prediction of an unsuccessful pregnancy in this 
situation should lead to appropriate treatment without 
unnecessary delay, thereby avoiding inconvenience 


and psychological stress to the patient and reducing tae _ 


costs of prolonged hospitalization. Various biochemical 
parameters such as urinary and plasma human cko- 
rionic gonadotropin (hCG) 2-5 plasma human placenial 
lactogen (hPL),* ® 7 urinary plasma estrogens, ë uri- 
nary pregnanediol,® and plasma progesterone,’ alpha 
fetoprotein,’ C-reactive protein,® and pregnancy zone 
protein® have been explored as prognostic indicators. 
The occurrence of false positive and alse negative 7e- 
sults with almost all of these tests has limited their value 
in aiding a clinical decision. Satisfactory results have 
been ‘claimed for ultrasound in early pregnancy diag- 
nosis but incorrect predictions still occur.® !° 
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Pregnancy-specific 8,-glycoprotein (SP-1) is secreted 
by trophoblast’! and is, therefore, a potential early 
indicator of placental survival. Schultz-Larsen and 
Hertz! reported, in threatened abortion after the 
ninth week of pregnancy, that serum SP-1 could be 
used to differentiate patients who subsequently abort- 
ed from those whose pregnancy continued. Jandial and 
associates’? also reported good prediction with a single 
plasma SP-1 estimation. Discordant results, however, 
have been reported by other workers" and it was the 
aim of this study to reassess the prognostic value of 
serum SP-1 levels in complications of early pregnancy. 


Material and methods 


On admission 5 ml of venous blood for SP-1 assay 
was obtained from patients with a clinical diagnosis of 


` threatened, missed, incomplete, or inevitable abortion. 
- The assay. results were not known to the clinician and 


did not influence patient management. The presence 
of a pregnancy was confirmed subsequently in all cases 
by one or more of the following criteria: (1) presence of 
chorionic villi in aborted or curettage material, (2) ul- 
trasound evidence of intrauterine pregnancy, and (3) 
delivery of a fetus. 

Blood samples were also taken for SP-1 assay. from 
normal pregnant women who were between the sixth 
and seventeenth week of gestation and attending the 
antenatal clinic and also from normal subjects admitted 
for elective abortion. These samples were. used to con- 
struct a normal range of SP-] in early pregnancy. 
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Fig. 1. Serum $P-1 levels in normal and complicated preg- 
nancies. The upper and lower continuous lines represent the 
upper and lower limits of the normal range. The dotted line 
represents the mean of serum SP-1 levels in normal pregnan- 
cies. a: Threatened abortion but pregnancy continued. o: 
Threatened abortion and aborted subsequently. A: Nonviable 
pregnancy on admission. o: Ectopic pregnancy. 


Women with irregular menstrual periods and uncer- 
tain dates were excluded. All serum samples were 
stored at — 20° C until assay. 

Serum SP-1 was determined by radioimmunoassay 
with a double-antibody technique. Pure SP-1 (provided 
by Dr. H. Bohn, Marburg) was iodinated by the 
chloramine-T method’ with 1'?*-labeled sodium iodide 
(Amersham). The reaction mixture was purified on a 
Biogel P6 column (10'mm by 10 cm). The labelec SP-1 
was then stored at 4° C until use, when it was diluted to 
give a yield of 10,000 cpm for 0.2 ml. SP-1 standards 
(Beringwerke AG) were diluted to give concentrations 
ranging from 1.25 to 320 ug/L. Anti-SP-1 (Dakopatts, 
Batch No. 018D} was used at a dilution of 1:50,000. 
Samples and standards were assayed in duplicate. The 
reaction mixture consisted of 0.1 ml of standard or 
sample, 0.2 ml of antibody, and 0.2 ml of labe-ed SP-1. 
After incubation at room temperature for 24 hours, 
0.02 ml of donkey ‘anti-rabbit globulin (Wellcome Re: 
search Laboratories) and 0.1 ml of normal rabbit serum 
(1:50 dilution) were added. The mixture was incu- 
bated at 4° C for a further 4 hours and centrifuged at 
2,000 x g for 45 minutes at PC. The supernatant was 
discarded and the precipitate was counted. The per- 


. . 
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Table I. SP-1 concentration in normal pregnancy 


Week of Mean 
gestation subjects (ug/L) f 
6 8 301 (20-3,940*) 
7 11 2,560 (750-8,690) 
8 16 4,590 (1,180-17,950) 
9 19 6,290 (2,080-18,980) 
10 -= 15 8,650 (2,660-28,150) 
11 10 7,710 (2,430-24,490) 
12 15 11,590 (3,360-39,950) 
13 i 9 16,230 (4,920-53,530) 
14 10 16,200 (4,710-55,680) 
15 7 18,040 (6,820-47,700) 
16 25 20,460 (7,390-56,630) 
17 8 17,420 (5,830-52,010) 





=Normal range. 


centage bound was calculated and a standard curve was 
pletted. Over 6 months, the sensitivity of the assay was 
1.25 ug/L, intra-assay variation was 6% and interassay 
variation was 9%. In a group of 100 normal nonpreg- 
nant control subjects, the assay gave a positive result up 
to a level of 10 ug/L, which was, therefore, taken as the 
lower limit of practical sensitivity. Problems relating to 
the presence in pregnancy serum of varying amounts 
of -he two forms (œ and 8) of SP-1 are minimized in the 
racioimmunoassay system since this predominantly 
measures “authentic” (8) SP-1 in the presence of 
physiologic levels of SP-1.'8 


Results 


One hundred fifty-three normal pregnancies and 62 
complicated pregnancies were studied. As the distribu- 
tion of serum SP-1 levels in normal pregnancy was 
skewed, the means and standard deviations (SD) for 
each gestational week were calculated after logarithmic 
traasformation. The upper and lower limits of normal 
were taken as 2 SD from the mean. The serum SP-1 
results in normal pregnancy are shown in Table I and 
Fig. 1. 

OFf the 62 complicated pregnancies, eight were 
excluded because of unreliable menstrual data. The 
results of the remaining 54 patients are shown in Fig. I 
and may be summarized as follows. 

Nonpregnant group. Subsequent investigations in 
six patients showed that they were not pregnant. Uter- 
ine curettings revealed proliferative or menstrual en- 
dometrium and no chorionic villi. Serum SP-1 levels in 
these patients were less than 10 ug/L. 

Ectopic pregnancies. Three patients were subse- 
quently proved to have tubal pregnancies. Laparotomy 
and unilateral salpingectomy were performed in all 
cases. The serum SP-1 levels were above 10 ug/L; two 
were below the normal range, while the third was 


no-mal, . 
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Continuing pregnancies. In 19 patients, bleeding 
subsided after ‘admission and the patients were dis- 
charged well. The serum SP-1 levels in this group were 
within the normal range for pregnancy. Three patients 
were subsequently delivered of normal live infants; the 
remaining 16 had progressed normally beyond 20 
weeks’ gestation at the time of this writing. 

Pregnancies diagnosed as nonviable on admission. 
There were five patients in this category. All were 
treated with immediate evacuation of tke uterus. The 
SP-1 levels were all above 10 we/L but below the lower 
limit of normal pregnancy. 

Threatened abortion on admission and subsequent- 
ly aborted. Twenty-one patients were diagnosed as 
having threatened abortions and were managed expec- 
tantly. Five proved to have a missed abortion on sub- 
sequent investigation and were treated with evacuation 
of the uterus. The remaining 16 aborted between | and 
59 days after entering the study. All except one of the 
serum $P-1 values were below the mean for the corre- 
sponding gestational age and 12 were below the lower 
limit for normal pregnancy. There were no values 
below 10 ug/L. In three of the nine patients. who had a 
normal SP-1 level and aborted, a fetal heartbeat wa: 
present up to the time of abortion. One patient in the 
series became pregnant while attending the Fertilit. 
Clinic and had a serum SP-1 level below the normal 
pregnancy range at 6 weeks’ gestation in the absence of 
vaginal bleeding or any other abnormality. She sub- 
sequently entered the study with a threatened abortion 


in the eleventh week of pregnancy. At that time a 


further serum SP-1 was still below the lower limit of 
normal and she aborted 2 days after admission to hos- 
pital. , l 

In summary, all patients subsequently proved to be 
pregnant had a serum SP-1 value of greater than 1C 
pg/L, while those with dysfunctional uterine bleeding 
had values below this level. A total of 65% of patients 
presenting with bleeding and a normal serum SP-1 re- 
sult had continuation of pregnancy, while all those with 
a low SP-1 value had an abnormal outcome (abortion oz 
ectopic pregnancy). l 


Comment 


The use of biochemical parameters to predict the 
outcome of pregnancies complicated by threatenec 
abortion has proved disappointing. A single low leve: 
of plasma hCG is associated with abortion in 72% tc 
92% of cases, while a normal hCG level is also associ- 
ated with abortion in 10% to 30%.} * 4 The predictive 
accuracy of hPL is similar to that of hCG. A low plasm 
level of hPL is associated with abortion :n 56% to 8E% 
gf cases, while a normal level is associated with abortior. 
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in 4% to 39%." ® * Other parameters such as urinary 


‘and plasma estrogens,” * urinary pregnanediol,° plas- 


ma progesterone,’ and alpha fetoprotein,’ C-reactive 
protein,* and pregnancy zone protein? are even less 
helpful. The incidence of false positive and false nega- 
tive results significantly modifies the contribution each 
of those tests can make to the clinical management of 
threatened abortion.. 

The usefulness of ultrasound has also been explored 
in this context. Duff” reported that sonar examina- 
tions gave an accurate prognosis in 84% of cases of 
threatened abortion. Robinsor,!? using strict criteria of 
abnormality independent of menstrual or clinical his- 
tories, claimed that an absolute diagnosis could be 
made at the time of the first examination in all cases of 
missed abortion and hydatidiform mole and in just 

over half of the cases of blighted ovum, the remainder 
requiring a second and occasionally a third examina- 
tion. However, he reported difficulty in anticipating 
fetal death in utero or impending abortion of a live 
fetus. 

SP-1 is produced by the trophoblast."' If there is tro- 
phoblastic dysfunction associated with abortion, the 
blood level of SP-1 may, therefore, be affected. For this 
reason, its use as a prognostic indicator in threatened 
abortion has been the subject of recent investigation. It 
was found’ that, after the ninth week of gestation, 
serum SP-1 measurement by immunoelectrophoresis 
was useful in differentiating continuing pregnancies 
from subsequent abortions.’ However, immunoelec- 
trophoresis is msufficiently sensitive for use prior to 
this stage of pregnancy. Jandial and associates," using 
the more sensitive radioimmunoassay method, re- 
ported that a single plasma estimation of SP-1, al- 
though more useful than hPL in evaluating the out- 
come of complications of early pregnancy, had a false 
prediction rate of 24%. In addition, in four patients 
with a low SP-1 level, the pregnancies continued 
beyond the twenty-eighth week. If a decision had been 
made to evacuate the uterus in these patients based on 
the low SP-1 levels, the abortions would have been in 
error. The authors did not comment on the accuracy of 
the gestational maturity in their patients, and this may 
have influenced the interpretation of their results. 

The results in the present study are more encourag- 
ing. Using a larger population of normal control sub- 
jects (153), we constructed a normal range for SP-1 that 
was somewhat wider than that of Jandial and associ- 
ates,’ which was based on 67 patients. A total of 100% 
of cur patients with a low serum SP-1 level had an 
abnormal pregnancy (ectopic pregnancy or a sub- 
sequent abortion). The serum SP-1 level was also con- 
sistently accurate in differentiating the pregnant from | 
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the nonpregnant state. However, in 35% of pregnan- 
cies which aborted subsequently, the serum SP-1 level 
was normal. Although most of these values were below 
the mean, an accurate prediction could not be made in 
these cases. A predictive error of 35% associated with a 
normal SP-1 value is explained to a certain extent by 
the varied etiology of spontaneous abortion. It is inter- 
esting, therefore, to note that the three patients abort- 
ing live fetuses had a normal SP-1 level. The detection 
of a low serum SP-1 value in one normal patient 5 
weeks prior to the onset of vaginal bleeding and abor- 
tion suggests that trophoblastic dysfunction may be 
manifest very early in a pregnancy destined to abort 
subsequently. 

Our study shows that the serum SP-] level is a useful 
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prognostic indicator in complications of early preg- 
nancy. None of the continuing pregnancies in this 
series had a low SP-1 level, which can, therefore, be 
taken as predictive of an abnormal outcome and may 
significantly influence the clinical management. De- 
spite this, however, the usefulness of SP-1 mea- 
surements compares unfavorably with that of ul- 
trasound. In most circumstances, ultrasound gives 
rapid and accurate results independent of maturity 
and is the single most helpful method for ancillary as- 
sessment of early pregnancy abnormalities. However, 
in equivocal cases, or in situations where ultrasound 
facilities are not readily available, a single estimation 
of the serum SP-1 level may be a valuable aid to man- 
agement. , 
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The variation in the level of copper and ceruloplasmin oxidase activity in human amniotic fluid from 
20 weeks’ gestation to term was reported. The protein content of amniotic fluid decreased toward 
term. A definite decreasing trend of concentration of ccpper, expressed both as nanograms of 
copper per milliliter of amniotic fluid and nanograms of copper per milligram of protein, was also 
observed from midgestation toward term. Ceruloplesmin, on the othér hand, demonstrated a 
significant increase from the period 20 to 38 weeks’ gestation, with a subsequent decline after 38 


weeks. (AM. J. OBSTET. GYNECOL. 138:257, 1980.) 


AN INCREASING amount of emphasis has been placed 
upon the study of trace metals and their relationship to 
the infant’s postnatal growth and development. Cop- 
per plays a significant role in the development of the 
central nervous system and maintenance of myelin 
structure. Numerous metalloproteins contain copper 
and function in aerobic metabolism (cytochrome 
oxidase), in collagen structure and syrthesis (lysyl 
oxidase), in the mineralization of bone and formation 
of its organic matrix (ascorbic acid oxidase), and in the 
metabolism of neurogenic and biogenic amines (amine 
oxidases).! ; 

The establishment of a defect in intracellular copper 
transport in Menkes’ kinky hair disease® 3 and the abil- 
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ity to establish the diagnosis in at-risk infants have in- 
creased awareness of the functional significance of this 
trace metal during development. The clinical conse- 
querices of a deficiency of copper have been docu- 
mented in the premature infant in association with in- 
cravenous hyperalimentation‘ and the use of synthetic 
formulas. The composition of amniotic fluid often 
reflects fetal metabolic states. This study evaluated the 
diagnostic usefulness of the measurement of copper 
and ceruloplasmin concentration in amniotic fluid in 
the assessment of fetal growth and well-being. 


Material and methods 


Amniotic fluid. Specimens of amniotic Huid were ob- 
tained from pregnancies for therapeutic abortion, an- 
tenatal diagnosis of chromosomal disorders, hemolytic 
disease, and fetal lung maturity. Samples were ob- 
tained from 150 pregnancies of 20 weeks’ gestation 
through term. To more clearly identify significant 
trends with regard to copper or ceruloplasmin concen- 
tration, the data have been assessed in terms of differ- 
ent stages of development. Thirty-one specimens were 


‘analyzed from pregnancies between 10 and 30 weeks’ 


gestation, 32 specimens from 30 to 35 weeks’ gestation, 
60 specimens from 35 to 38 weeks’ gestation, and 25 
specimens from pregnancies of more than 38 weeks’ 
gestation... i 

The specimens of amniotic fluid were obtained from 
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Table I. Concentrations of ceruloplasmin and 
copper in amniotic fluid 
















Ceruloplasmin Copper 
Gestational units/em ng/mg 
age N | protein | units/L | protein | pg'al 


20-30 weeks 31 


Protein 


‘mg|ml) 


x 0.524 2.68 32.40 16.56. 5.11 
SD 053 . = 12.99 ~ 
30-35 weeks 32 
x 0.54 2.29 31.07 13.17. 4.24 
SD 0.51 - 10.12 -~ . 1.38 
35-38 weeks 60 
X 0.81 2.87 22.78 8.06 3.54 
SD 1.02 ~ 8.67 _ 1.23 
>38 weeks 25 
x 0.62 198 21.11 6.76 3.20 
SD 0.86 -= 6.89 ~ 1.27 





individual patients, but none of the specimens included 
in this study was obtained from a single patient in a 
longitudinal fashion. 
Samples were collected in a plastic syringe and im- 
mediately transferred te a plastic centrifuge tube.* 
Cells were removed by centrifuging the samples of 


amniotic fluid at 2,009 g at 4° C in a Beckman J21C © 


refrigerated centrifuge for 30 minutes, andthe sam- 
ples were then frozen and stored at —35° C. Prior to 
analysis, the amniotic Huid was quickly thawed at 37° C. 

Copper determination. Analysis for copper was per- 
formed with a Perkin-Elmer model 703 flameless 
atomic absorption spectrophotometer equipped with a 
Perkin-Elmer model HGA 500 graphite furnace and 
AS- | autosampler. The following analysis program was 
followed: Drying at 110° C for 35 seconds, charring at 
900° C for 30 seconds, atomization at 2,500° C for 10 
seconds, at wavelength 324.7 nm. Ten microliters of 
amniotic fluid was used for each analysis. Triplicate 
analysis of each sample was performed. Standard solu- 
tions were made by appropriate dilutions of the 1,000 
ppm copper reference standard.} Standards were run 
after every 10 samples, and blanks were run several 
times in order to assure a stable baseline. The repro- 
ducible sensitivity of this method for copper is 50 pg. 

Ceruloplasmin oxidase activity assay. The oxidase 
activity of ceruloplasmin present in amniotic fluid was 
measured by its action on o-dianisidine dihydrochlo- 
ride according to the method of Schosinsky and asso- 
ciates.? Human serum ceruloplasmin was purchased 
from Sigma Chemical Company and used as standard. 
Oxidase activity was expressed in units per gram of 
soluble protein. The protein content of the samples of 


*Falcon Plastics, San Francisco, California . 
tFisher Scientific Company, Pittsburgh, Pennsylvania. 
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amniotic fluid was determined by the method of Lowry 
and associates.’ 


Results 


Table I demonstrates that the concentration of cop- 
per, expressed in nanograms per milligram of protein, 
appears to decline from midgestation toward term. Al- 
though the values overlap throughout this time inter- 
val, a definite decreasing trend is observed. This trend 
in amniotic fluid is accompanied by a decreased con- 
centration of protein as term is approached. Notewor- 
thy is the fact that there is a significant increase in 
ceruloplasmin activity from 20 te 38 weeks’ gestation, 
with a subsequent decline in the interval of 38 weeks’ 
gestation or later. The data when expressed as mi- 
crograms of copper per deciliter or ceruloplasmin units 
per deciliter identify a similar pattern. The values for 
the concentration of copper are comparable to those 
described by Chez and associates.* 

: Diagnostic amniocenteses were performed for esti- 
mation of fetal maturity, Rh incompatibility, and other 
medical indications. The reasons for the diagnostic 
amniocenteses were varied and diverse, and no corre- 
lations were apparent with regard to the concentrations 
of copper and ceruloplasmin at the time the procedure 
was performed, nor with regard to the ultimate out- 
come of the pregnancy. 


.Comment 


‘It has been documented that the onset of cerulo- 
plasmin synthesis occurs at 4 to 5 weeks’ gestation in 
the fetal liver. Adult stores of copper are exceeded in 
fetal liver at a gestational age of 10 to 12 weeks and 
subsequently decline throughout gestation to achieve 
their postnatal levels. The work of several inves- 
tigators® has demonstrated that ceruloplasmin is de- 
tectable in the serum of the fetus at 6% weeks’ gesta- 
tion, and subsequently rises to the period of 27 weeks’ 
gestation to term, at which time it reaches concentra- 
tions of 4.6 to 16.5 mg/dl. It has been demonstrated 
that estrogen stimulates the synthesis of ceruloplasmin 
in the fetus.” To assess the potential functional sig- 
nificance of levels of copper in amniotic fluid, investi- 
gation of ceruloplasmin activity in amniotic fluid has 
also been performed. No information is available at 
present as to the origin of ceruloplasmin in amniotic 
fluid. 

Previous reports on the copper content in amniotic 
fluid expressed the concentration of this trace element 
in terms of micrograms per deciliter.* ''~'* Because of 
the increasing volume of amniotic fluid as gestation 
progresses, expressing the copper content in the fluid 
with respect to unit weight of soluble protein may be 
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more representative than with respect to unit’ it volurse, 
Even though in this ‘study the values for copper con- 
centration were comparable to those described previ- 
ously,® the trend of change was more obvious when 
they were expressed in terms of micrograms of copper 
per milligrams of protein. _ 

Investigations: by others have documented the pres- 
ence of lysozyme, transferrin, immunoglobulins, and a 
number of enzymes in human amniotic fluid.“ A 
low-molecular-weight zinc peptide has also been iso- 
lated which shows ‘antimicrobial activity!“ However. 
ceruloplasmin activity in amniotic fluid has never beer. 
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investigated. The present report establishes a baseline 
with regard to the concentrations of copper and ceru- 


‘ loplasmin in amniotic fluid. 


_ A recent report indicated that the concentration of 


. copper in the amniotic fluid of the mother of a patient 
` with Menkes’ disease was four times the normal mean 
| value at term:'® Thus, the possibility exists that changes 
`> in the amniotic fluid concentration of copper or cerulo- 


plasmin may be useful diagnostic tools for evaluating 
fetal growth and: development and assessing copper 
homeostasis in the developing fetus and embryo. 

i 
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Epidural morphine analgesia in second-trimester 


induced abortion 


FLORELLA MAGORA, M.D. 
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J. G. SCHENKER, M.D. 


Jerusalem, Israel 


Epidural administration of 2 mg of morphine to 16 patients wno were undergoing induced abortion in 
the second trimester of pregnancy abolished labor pains in 10 of them within 10 to 20 minutes after 
treatment was begun. The pain did not recur until the abortion process started, somet mes hours 
later. In one patient, the relief of pain was achieved with an additional top up dose of 1 mg 15 
minutes later, In the other five patients in whom the morphine had no appreciable effect, the 
addition of 4 m! of 0.5% bupivacaine hydrochloride, also injected epidurally, successfully abolished 
pain. Because of the beneficial and prolongec action of morphine, as well as the lack of side 
effects, continuous epidural analgesia witk low doses of it—supplemented, if necessary, with small 
quantities of bupivacaine—is effective for treatment of labor pains in induced abortion in the second 
trimester of pregnancy. The involvement of the anesthetist from the very beginning of the induction 
procedure is highly recommended. (AM. J. OBSTET. GYNECOL. 138:260, 1980.) 


INDUCED ABORTION in the second trimester of preg- 
nancy by means of hypertonic solutin of urea or intra- 
amniotic prostaglandins’ is associated with severe and 
prolonged pain, similar to that experienced in child- 
birth. Since the welfare of the fetus does not come into 
consideration in these patients, there is no contraindi- 
cation to the use of narcotic drugs in order to control 
the pain. However, the problem of untowarc effects of 
the narcotic analgesics on the mother still remains. Fur- 
thermore, in spite of high doses of narcotic drugs, the 
pain often persists. Con-inuous lumbar epidural anes- 
thesia is safe and efficient and is commonly used to 
attenuate labor pains.” 7 Recently, it was demonstrated 
. that morphine in minimal quantities injected into the 
subarachnoid or epidural space is a potent analgesic in 
animals™® as well as in man.’~® The suggestion was 
made that morphine exerts its effect by direct action on 
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the specific opiate receptors present in the posterior 
horn of the spinal cord.*-* 

In animals, intrathecal morphine did not cause ad- 
verse tissue reactions on the spinal cord," and, in man, 
no side effects, such as hypotension, respiratory de- 
pression, or behavioral changes, were observed,” ° ex- 
cept after high doses of pethidine.'? 

Epidural analgesia by means of the administration of 
morphine may be a useful treatment for pain associ- 
ated with second-trimester induced abortion. Our ob- 
servations and experience in 16 patients are presented 
in this study. 


Patients and methods 


Sixteen women who ranged in age between 17 and ` 
41 years were admitted to the Department of Obstetrics 
and Gynecology for induction of abortion in the second 
trimester of gestation. The indications for termination 
of pregnancy were German measles in the first trimes- 
ter in five patients, Down’s syndrome in one, and psy- 
chosocial reasons in ten, 

All patients were in good general health. Abortion 
was induced by intra-amniotic injection of hypertonic 
30% urea in 12 patients and with prostaglandin F; in 
four, Amniocentesis was performed in all patients, and 
after as much amniotic fluid as possible had been with- 
drawn, a volume of urea was instilled which was 200 te 
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Table I. Clinical data on the patients 







Patient No. 

l 21 2 

2 _ 20 2 

3 23 2+1 4 
4 22 2+1 

5 20 2+1 4 
6 21 2 

7 22 2 

8 20 2 

g 19 2 
10 21 2. 
ll 21 2 
12 18 2 
13 18 2 
14 2) 2+1 3 
15 22 24+1` 3 
16 21 2+1 4 


Analgesia for labor pain ' 
Morphine Bupivacaine hydro- Ì 
; (mg) chloride, 0.5 % iml) 
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Time to 
abortion 
(min) 


Anesthesia 
for removal of 
retained placenta 





Good None 240 
Good aca General 300 
Good after bupivacaine None 320 
Fair General 60 
Good after bupivacaine None 180 
Good None 480 
Good None 210 
Good . None 120 
Geod Regional 180 
Good oe Regional - 240 
Good None 40 
Good; top up with None 660 
morphine after 9 hr 
Good None 300 
Good after bupivacaine None 540 
Good after bupivacaine None 420 
Good after bupivacaine None 460 





-220 ml more than the amount of amniotic fluid re- 
moved. In the patients who received prostaglandins, 


_only 8 ml of a 0.5% solution was given. Because spon- 
taneous uterine contractions did not occar within 12 tc 
_ 24hoursin four patients, oxytocin in gradually i increas- 
ing doses was ‘infused intravenously in these women. 
When contractions began, the patient was taken to z 
special unit in the labor room. After the procedure of 
analgesia with epidural morphine had been explaine¢ 
to the patient, informed consent was obtained in eack 
instance. A Tuohy epidural needle was introduced at 
the second or third lumbar interspace. and 2 mg of 
morphine sulfate, 0.1%, in 8 ml of normal saline solu- 
tion, was injected into the epidural spece. A catheter 
was left in place for repeated. doses. Continued pain ir- 


six patients necessitated the administration of an addi- - 


tional dose of 1 mg of morphine, 0.1%, 15 minutes 
after the initial injection; in five women this had. to be 
followed by 3 or 4 ml of bupivacaine hydrochloride, 
0.5%. Intravenous infusion of glucose, 5%, instituted az 
the beginning, of the epidural analgesia, was mäin- 
tained throughout. The patients did mot receive sys- 
témic:medication and were kept fasting during the en- 
tire period’ of treatment. Blood pressure, pulse Tate, 
respiration, and the behavior of the women were con- 
tinuously monitored. The intensity of pain was evalu- 
ated according to the patient’s subjective report. Each 

_ woman had to grade the analgesia as either good o? 
fair, or had to ask for narcotics. 


Results. 


Induction of abortion was successful in all patients. 
The injection of 2 mg of morphine into the epidural 
space abolished labor pains in 10 of the 16 women 


within 10 to 20 minutes after administration was be- 
gun. Relief of pain continued until the time of abor- 
tion, which occurred between 40 minutes and 11 hours 
after the instillation of the epidural morphine (Table 
1), In one patient, the morphine was topped up 9 hours 
after the first administration, with similar good effect. 
In the other six patients, because there was little or no 
relief of pain after the injection of morphine, a further 
dose of 1 mg was added by way of the epidural cathe- 
ter, without appreciable effect. Therefore, five of the 
patients received, in addition to the morphine; 3 or 4 


‘ml of bupivacaine, 0.5%, which suppressed the pain of 


the contractions until delivery of the stor fetus (3 
to 7% hours) (Table I). 

All women were awake and quiet during the entire ’ 
period of labor and reported that, although they could 
sometimes feel the contractions, they had no sensation 
of pain. 

There were no changes in blood pressure or pulse 
rate, nor were there any signs of systemic effects of 


‘ morphine, such as respiratory or cerebral depression. 


The intrauterine manual exploration for retained 
fragments and curettage after abortion of the fetus and 
expulsion of the placenta did not require additional 
anesthesia in 12 of the patients; but two patients were 
under general anesthesia when the procedures were 
performed, regional anesthesia was applied in the 


- other two by adding 4 ml of bupivacaine hydrochlo- 
` ride, 0.5%, through the epidural catheter (Table I). 


‘Comment 
In patients with an intact nerve supply to the uterus, 


< the contractions of established labor are associated with 
‘pain. Stretching of the cervix when dilation begins, . 
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ischemia of the myometrial fibers during uterine con- 
traction, and distention of and pressure on the muscles 
and ligaments of the lower birth canal, vulva, and 
perineum are all factors that contribute to the produc- 
tion of labor pain.? * " An analysis of the mechanism 
of pain during labor reveais that all these factors are at 
work regardless of whether the fetus is delivered at 
term or in the second trimester of gestation. In addi- 
tion, the other physiolegic changes seen in term preg- 
nancy, such as elevation of the diaphragm, changes in 
cardiac output due to regional distribution of blood, 
caval compression in the dorsal position, increased 
pressure, and slow intragastric emptying time, all apply 
to the women scheduled for abortion in the second 
trimester of pregnancy. True, the welfare of the baby 
in these cases is not relevant, so that after abortion has 
been induced, the usual practice in many places is to 
keep the patient in the gynecologic ward and occasion- 
ally administer narcotics for relief of pain and give 
some measure of sedation. However, the pain may 
persist in spite of the parenteral drug therapy. The 
uterine contractions in induced abortion are often pro- 
longed, and the gravid patient is altogether unpre- 
pared for delivery. For many, it is the very unfortunate 
experience of a first pregnancy. 

In textbooks on obstetric anesthesia, the treatment of 
pain in induced abortion in the second trimester is not 
discussed separately. Besides the physiologic changes 
of prégnancy, these patients present specific psycholog- 
ical problems which sometimes may have far-reaching, 
adverse effects in future pregnancies. For these rea- 
sons, it is our opinion that the application of obstetric 
analgesia is as important in these patients as in normal 
deliveries. 
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The patients in the current study were all treated in a 
special unit of the delivery room, and all received 
epidural analgesia. Morphine alone, injected into the 
epidural space, relieved labor pains in 10 of the 16 
patients in this series. The effect was prolonged and 
lasted until the actual time of abortion had set in, which 
occurred between 40 minutes and 11 hours after 
analgesia was begun. No further anesthesia was re- 
quired during intrauterine exploration by the surgeon 
in seven of the patients. There were no signs of sympa- 
thetic block or any other side effects. However, it was 
disappointing that the supplementary increment of 
epidural morphine (1 mg) failed tc abolish the pain in 
five instances. 

Of interest was the fact that in cases in which mor- 
phine failed, the addition of small amounts of bupiva- 
caine (3 to 4 ml of 0.5% solution) resulted in the relief 
of pain for prolonged periods in all instances, no mat- 
ter whether this drug was given to alleviate the pain of 
uterine contractions or that associated with intraute- 


- rine examination. It is possible that the prolonged be- 


neficial effect of a small amount of bupivacaine was due 
to the fact that the progress of a small-sized fetus (as in 
the second trimester of pregnancy) may have caused 
less pressure on the neighboring muscles and ligaments 
curing uterine contraction, thus producing less pain. 
In conclusion, involvement of the anesthetist from 
the very beginning of the treatment in induced labor in 
the second trimester of pregnancy is recommended. 
The epidural morphine was effective in providing 
analgesia in 63% of patients who had painful uterine 
contractions associated with therapeutic abortion. 
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Hemodynamics in patients with severe toxemia during 


labor and delivery 
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New Haven, Connecticut 


Three patients with severe pre-eclampsia~toxemia were studied with thermodilution tip pulmonary 
artery catheters. All patients were delivered by cesarean section with general.anesthesia and 
endotracheal intubation. The left ventricular stroke werk indices (LVSWI) of these patients were 
higher than those of normal nonpregnant subjects. There was no evidence of myocardial depression 
in terms of either cardiac index or the LVSWI-pulmonary capillary wedge pressure (Frank-Starling) 
relationship. Pulmonary arteriolar resistance (PAR) was found to be within or below the normal 
nonpregnant range, suggesting that in severe toxemia the pulmonary vasculature is not involved in 
a primary vasospastic process. At delivery a rise in cardiac index (Cl) and mean pulmonary capillary 
wedge pressure (PCWP) occurred. The PCWP was higher in the postpartum period than prior to 
delivery. This was felt to represent an increase in circulating blood volume. The therapeutic 
significance of these findings is discussed. (AM. J. O3STET. GYNECOL. 138:263, 1980.) 


PRE-ECLAMPSIA~TOXEMIA (PET) is a vasospasiiz 
disorder which is characterized by an increase in sys- 
temic arteriolar resistance! along with a decrease in cir- 
culating blood volume.’ It has been reported that car- 
diac output is within normal limits for pregnancy in 
toxemic patients,’ which suggests a compensatory in 
crease in left ventricular work to offset the elevated 
peripheral resistance. The magnitude of this response, 
however, is unknown. In view of the systemic nature cf 
PET, it is not unreasonable 10 suppose that pulmonary 
hypertension might be an integral part of the syr- 
drome. The extent to which the pulmonary vasculature 
is involved in the disease process is also unknown. The 
importance of intravascular volume replacement in the 
management of toxemic patients continues to be z 
source of controversy.* ‘ These basic questions cor- 
cerning the consequences of severe toxemia on the ma- 
ternal circulatory system remain unanswered. 

Until fairly recently, it has not been possible to obtain 
sophisticated central hemodynamic data at the bedside. 


From the Departments of Anesthesiology and Obstetrics 
and Gynecology, Yale University School of Medicine. 


Received for publication February 26, 1979. 
Revised February 22, 1980. 
Accepted May 29, 1980. 


Reprint requests: Richard L. Berkowitz, M.D., 
Department of Obstetrics and Gynecology, Yale Universit» 
School of Medicine, 333 Cedar St, New Haven, 
Connecticut 06510. 


000 2-9378/80/ 190263+08$00.80/0 © 1980 The C. V. Mosby Co. 


With the advent of thermodilution-tipped, flow-direct- 
ed pulmonary artery catheters, however, this is no 
longer the case. In this study, Swan-Ganz (SG) cathe- 
ters were utilized not only as a guide to therapy but also 
as investigational tools in an attempt to clarify the cen- 
tral hemodynamics of severe PET in the period sur- 
rounding delivery. 


Clinical material 


Three patients, ranging in age from 15 to 28 years, 
were studied on the high-risk obstetrics service of the 
Yale-New Haven Hospital (Table I). All had severe 
toxemia as defined by an acute hypertensive episode 
occurring in the last trimester, with admission blood 
pressures in excess of 170/120 mm Hg and proteinuria 
(3+ to 4+). None of these patients had an antecedent 
history of hypertension, One of the three patients 
(B. J.) had eclampsia, and none was in spontaneous 
labor at the time of admission. They were all treated 
with an intravenous loading dose of 4 gm of magne- 
sium sulfate, followed by a continuous infusion of 1 
gm/hour. Two of the three patients (J. L. and M. C.) 
received oxytocin stimulation for 4 to 6 hours, 

All three patients were delivered by cesarean section 
with general anesthesia following a rapid induction- 
intubation sequence. Induction of anesthesia was ac- 
complished with intravenous thiopental (1.5 to 3 
mg/kg) immediately followed by endotracheal intuba- 
tion facilitated by intravenous succinylcholine (0.5 to 1 
mg/kg). Ventilation was controlled with 60% nitrous 
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Table I. Demographic data 
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Weight 





Patient Height 


jb 25 5/2" 280 2.2 PoG;AB, 
M. C. 28 5'6” 156 1.8. P,G,AB, 
B. J. 15 4'11” 94 1.29; PG: 






Cor-dition 


Pre-eclampsia 






Admission 
BP (mm Hg) 





Fetus 


180/120 Term, Ap 4,6, BW 2,830 
gm, baby lived 1 day 
(metastatic neuroblastoma) 
Pre-eclampsia 198/122 31 wk, Ap 8,6, BW 1,140 gm 
Eclarr psia 186/124 33 wk, Ap 7,8, BW 1,800 gm 











BP: Blood pressure; Ap: Apgar score; BW: birth weight. 


oxide and 40% oxygen. After delivery of the baby 
supplementary anesthesia was provided by halothane 
(0.5%) or intravenous morphine 0.05 to 0.1 mg/kg). 
Further muscle relaxation was accomplished by addi- 
tional succinylcholine. i 

The antepartum rate of crystalloid fluid administra- 
tion is shown in Tables I], III, and IV. Two patients 
also received 25 gm of salt-poor albumin (SPA) in the 
postpartum period. Magnesium sulfate infusion was 
maintained for at least 24 hours following delivery. All 
patients had received or were receiving hydralazine 
therapy during the period studied. 


Methods í 


Radiopaque flow-directed catheters (Swan-Ganz cath- 
eter, Model No. 934-131-7F, Edwards Laboratories) 
were inserted with local anesthesia in the antepar- 
tum period via the right internal jugular vein, and 
waveform characteristics and intravascular pressures 
were used as guides to placement. Catheter position 
was confirmed by chest roentgenography. A Teflon 
catheter (No. 20 angiocath) was inserted percutane- 
ously into the radial artery of each patient. In- 
travascular pressurés were recorded with Bentley 
transducers (No. 800) calibrated with mercury. The 
zero reference point was the middle of the anteropos- 
terior chest. All determinations were made at end- 
expiration. Cardiac output was measured in duplicate 
by the thermodilution method with a cardiac output 
analogue computer (Edwards Laboratories No, 95100). 
The antepartum measurements were determined be- 
tween uterine contractions without the influence of 
oxytocin stimulation. During the antepartum period 
measurements were obtained with the patient lying on 
the left side to eliminate obstruction of venous return 
and aortic flow by the gravid uterus. During the cesar- 
ean sections the right hip was elevated by a blanket roll 
for the same reason. Measurements were obtained 60 
and 30 minutes prior to cesarean section. At delivery 
two sets of determinations were performed. Hemody- 
namic variables were also determined hourly for 9 
hours after delivery. 


wm 


All values for cardiac output, stroke work, and the 
resistances were expressed as indices in order to allow 
Tor variations in body size. Cardiac index, left ventricu- 
far stroke work index (LVSWI), total peripheral resis- 
tance, pulmonary arteriolar resistance, and body 
surface area (BSA) were calculated according to the 
formulas in Table V. 


Results 


Left ventricular function. The normal range of the 
LVSWI in pregnancy is not known. Each of our three 


‘patients had indices which were well above the normal 


resting nonpregnant range (56.4 = 3.6 gm m/sq m).* 5 
When LVSWI, expressed as a function of mean pul- 
monary capillary wedge pressure (PCWP) (Frank- 
Starling relationship), was examined in order to assess 
left ventricular funétion, all data points fell within or 
bove the normal range‘ (Fig. 1). 

Pulmonary vasculature—all periods. The normal 
erteriolar resistance in pregnancy is not known. The 
pulmonary arteriolar resistance of our patients was 
consistently within or below the normal nonpregnant 
range (2.0 + 0.9 mm Hg L~ sq m).® ® No simulta- 
neously determined pulmonary arterial diastolic pres- 
sure (PADP)-PCWP gradient was in excess of 7 mm 
Hg in any patient. 

Antepartum period. The pulmonary arterial systolic, 
diastolic, and mean pressures and the PCWPs were 
higher post partum than antepartum. Mean and dia- 
stolic systemic arterial pressure and heart rate were 
lower post partum (Tables II, III, and IV). 

Delivery period. Tlie delivery period, as compared 
with the antepartum period, was marked by a rise in 
systemic arterial blood pressure, pulmonary arterial 
systolic and mean pressures, and PCWP. A rise in car- 
diac index and stroke work index also occurred (Tables 
ZIL, II, and IV). - 

Postpartum period. Diastolic systemic arterial blood 
pressure and left ventricular stroke work indices were 
lower post partum than during delivery. Total periph- 
eral resistance also fell post partum (Tables H, III, 
end IV). 
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Comment 


Left ventricular function. Because of the wide range 
of BSAs the cardiac outputs and other related variables 
of our patients were expressed as indices. Quantitative 
comparison of these data with those of healthy non- 


pregnant patients was possible because the inclusion ož ' 


BSA measurements in the original reports permitted 
appropriate adjustments to be made.® ® °? This type of 
reanalysis of the studies on pregnant women published 
by Ueland and Hansen” and Assali and associates’ 
could not be performed. When compared with norma. 
resting, nonpregnant individuals,® ® ° the patients witk 
PET demonstrated elevations of cardiac index of ap- 
proximately 50%. l ; 
Cardiac work is increased during pregnancy in order 


- to maintain the elevation in cardiac outout which nor- 


mally occurs. In PET demands on the heart are ever: 
greater because systemic vascular resistance is in- 
creased. Determination of left ventricular stroke work 


- requires a knowledge of the stroke volume index (car- 


diac index divided by heart rate) as well as the differ- 
ences between mean arterial pressure and PCWP. Val- 
ues for these indices in normal pregnant patients have 
not been published; therefore, comparisons were made 
with normal, nonpregnant control subjects, The values 
for LVSWI in the PET patients were well above the 
normal nonpregnant resting range.® & § Although a 


cardiomyopathy has been reported in association with 


PET, there was no evidence of impaired contractility in 
terms of the LVSWI-PCWP relationship in our pē- 
tents, 
Pulmonary vasculature. Our data; when compared 
to those of healthy nonpregnant control subjects. 
revealed no increase in pulmonary arteriolar resis- 


tance.® ® Values during normal pregnancy were nat . 
available for comparison. Furthermore, the’ gradient . 


between the pulmonary artery diastolic pressure and 
PCWP was within normal limits.!'! These observations 
suggest that in PET the pulmonary vasculature, unlike 
its systemic counterpart, is not involved in a primary 


. vasospastic process that is hemodynamically significan:. 


Central intravascular pressures. Swan-Ganz cathe- 
terization permits the ongoing determination of pul- 
monary artery pressure and PCWP. The latter is an 
intravascular measurement which, in the absence of 
mitral valve disease, reflects left ventricular end- 


‘diastolic voluine. A change in ventricular wall cem- 
, pliance may alter the measured intravascular pressure: 


In our'study this variable was arbitrarily assumed. ta be 
constant. Therefore, central intravascular pressurzs 
were taken to represent left ventricu-ar end-diastolic 
volume and to reflect changes in circulating blood vol- 
ume as well as the functional state of the myocardium. 


LVSWI (gm-M/M?/Beat) 
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Fig: 1. This graph distinguishes between three levels of ven- 


- tricular competence. Each of our three patients demonstrated 


‘excellent ventricular function by these criteria, even in the 
presence of markedly elevated PCWP values. (Modified from 
Ross, J., Jr., and Braunwald, E.: The study of left ventricular 
function in man by increasing resistance to ventricular ejec- 
tion with angiotensin, Circulation 29:739, 1964.) 


Antepartum period. The reported blood volume defi- 
cits in PET cover a wide spectrum. Chesley” stated that 


- <in severe disease the plasma volume may decrease as 


much as 30% to 40%. In this series of toxemic patients 
the highest PCWP recorded immediately following the 





insertion of a Swan-Ganz catheter in the antepartum 
. phase was 5 mm Hg. One patient had an initial value of 
_2 mm Hg. All patients were subsequently vigorously 


hydrated. -In nonpregnant patients the normal range 
of PCWP is 7 to 15 mm Hg.® Values below the lower 
figure are consistent with diminished cardiac preload. 


z -A 
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Table II. Measured and derived variables in Patient J. L.* 


























1 hr PP 





Variable i hr AP w» hr AP Intubation 





1% hr AP Delivery 





BP (S/D/M) 140/96/110 150/100/117 160/100/120 240/140/173 180/ 100/127 180/70/107 
HR 104 102 120 140 110 124 
PA (S/D/M) i 18/5/9 21/8/12 25/12/16 42/18/26 36/13/24 30/13/19 
PCWP ; 4 : 8 10 18 21 16 
co 5 14.4 14.2 ` 12.0 18.4 16.4 - 
Cl 6.5 6.4 5.4 8.3 7.4 - 
SVI 62.9 63.2 45.4 59.7 67.7 - 
LVSWI 90.7 93.8 68.0 126.7 14.1 - 
PAR 0.76 0.92 1.1 0.95 0.53 - 
TPR 16.8 18.1 22.0 20.8 23.3 - 
Fluids: i 
D;/W and D,/RL (ml) 850 800 300 ; - ~ 500 
SPA (gm) -. - ~ - ~ - 
Urine output (ml) 30 20 > 30 80 - 120 
EBL (ml) = S 800 = 2 
Het. 35.1 -. ~ - ~ - 
Medications ~ - - - - - 








AP: Antepartum; PP: post partum, S/D/M: systolic/diastolic/mean; HR: heart rate; PA: pulmonary artery; CO: cardiac output; 
CI: cardiac index; SVI: stroke volume index; PAR: pulmonary arteriolar resistance (indexed as HR units); TPR: total péripheral 
resistance (indexed as HR units); DsW: 5% dextrose in water; D;RL: 5% dextrose in Ringer’s lactate; EBL: estimated blood loss; 
Hcet: hematocrit; IM: intramuscularly. : 

*This patient presented at term with a BP of 180/120 mm Hg and a 17 pound weight gain in the week prior to admission. She 
was treated with a 4 gm loading dose of intravenous MgSO, and then started on a continuous infusion of 1 gm/hr, She was also 
given a single bolus injection of 5 mg of hydralaz:ne intravenously after which the BP ranged from 130 to 140/90 to 100 mm Hg. 
Labor was augmented with intravenous oxytocin, but 9 hours after admission and 6 hours after the initiation of the oxytocin in- 
fusion, she underwent a primary cesarean section for failure to progress. Because of significant oliguria vigorous hydration was 
undertaken during the AP period with the Swan-Ganz catheter in place. She received 2 total of 8,100 ml of D,/W and D,/RL along 
with 25 gm of SPA prior to delivery. Urine output during this period was 225 ml. 


Table III. Measured and derived variables in Patient M. C.* 








Time 











Variable Intubation Delivery 





1% hr AP 





BP (S/D/M) 190/110/137 =180/103/132 = 190/90/123 = 200/100/133 169/90/113 180/80/113 
HR 110 23 100 111 78 87 
PA (S/D/M) 27/14/18 22/11/15 16/5/9 20/6/11 32/15/20 16/6/9 
PCWP 3 5 : 1 2 6 2 
co - 10.4 8.6 12.4 9.1 7.4 
CI - 5.7 4.7 6.8 5.0 4.1 
SVI - 58.9 47.7 62.0 64.8 47.2 
LVSWI - 101 83.8 © 110.5 103.1 84.1 
PAR - , 1.5 1.6 1.3 2.7 1.7 
TPR 0- 22.8 27.2 19.3 24.3 32.3 
Fluids: , 
D;/W and D;/RL (ml) 600 575 300 300 - 625 
SPA (gm) E - S - - - 
Urine output (ml) 40 20 20 100 -= 100 
EBL (ml) = ore T 600 - = 
Het. - = 38.7 ~ - - 
Medications = , Hydralazine, Hydralazine, -= 5 Phenobarbital 60 mg 
i 5 mg IV 5 mg IV IV and 60 mg IM 












For abbreviations see footnote to Table II. IV: Intravenously. 

*This patient presented to an outlying hospital with an initial BP of 220/140 mm Hg. She was treated with a 4 gm loading dose of 
intravenous MgSO, and started on a continuous infusion of | gm/hrv. She was also given 10 mg of hydralazine intravenously and 
then transferred to YNHH. Admission BP was 190/110 mm Hg and three intermittent intravenous bolus injections of 5 mg of 
hydralazine were given during the AP course to maintain BPs in the range of 180 to 190/100 to 110 mm Hg. Intravenous oxytocin 
was administered but discontinued after 4 hours because of late feta. heart rate decelerations in association with hyperstimulation 
at 4 mU/min. The patient underwent primary cesarean section 6 hours following admission for failure to progress, She receivedea 

otal of 2,025 ml of D,/RL and D,/W and had a urinary output of 330 ml in the hospital prior ta delivery. 
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S l o [ime 






172/90/117 152/80/104 156/90/112 150/90/110 ` 170/90/117 - 160/90/113 140/80/100 














110 104 ` 108 Le: " 110 — 108 102 
25/12/16 . 24/11/16 30/10/17 ` 32/15/21 ` 32/18/23 - 29/12/18 23/14/17 
l4 l4 20 2 . 22 a - = 17 16 
— 14.2 j 15.2 j 14.3 153 : - ‘i 15.3 — 
- 6.4 r 6.9 : 6.7 ; -6.9 - 6.9 - 
- 62.0 . 63.9 61.1 63.2 - 64.3 - 
- 84.4 80.0 4 74.3 _ 86 - 84.0 - 
- 0.46 ‘ 0.14 0.14 0:28 =- 0.28 - 
- 17.6 16.2 i 16.3 . © 16.8 - 16.2 - 
500 350 275 as 175 100 100 150 100 
- 25 - i - : = - ~= - 
120 60 : 120 "150 : 150 i; 145 90 - 
34.8 2 . = T ee 5 29.9 2 
- - Phenobarbizal, - Morphine, z = = i 
i 150 mg IM pS 10 mg IM ' 
' 
t 
l l i Time >. 
= 180/90/120 180/86/117 190/94/126 190/80/117 200/60/106 210/60/110 220/85/130 
- 92 84 80 _ 98 98 88 97 
A - 21/9/13 23/12/16 ‘25/17/20 ` 30/18/22 `. 30/18/22 - 29/19/22 . 33/20/24 
- 8 12 15 20 18 20 20 
- 9.4 10.5 11.4 ; 10.4 © 3 12.7 12.4 
- 5.2 5.8 6.3 ‘5.7 7.9 7.0 5.8 
- 56.7 69.4 79.1 7 62.1. 81.0 80.0 71.0 
- 86.4 991 108.7 76.0 97.0 98.1 105.2 
- 0.95 ; 0.68 0.78 0.34 . 0.50 0.28 0.58 
- ' 22.9 20.0 _. 18.3 19.0 13.3 | 15.5 18.8 
_ 450 150 510 325. 275 175 200 175 
g j> veal 25 = A S S = bore = 
100 75 50 15 , 25 Ae 30 45 45 
- $ oe 323° a0? " ; 7 > 5s 
- Morphine, - - =, ' = = oo 
15 mg IM i ' 
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Table IV. Measured and derived variables in Patient B. J.* 









Time 








% hr AP 





Intubation Deltvery 


160/90/113 


186/124/145 . 


BP (S/D/M) 170/90/117 162/90/114 116/80/92 
HR 112 116 116 110 105 
PA (S/D/M) - : - : 28/16/20 28/14/19 18/2/9 
PCWP - - 14 14 4 
- CO : - ~ 8.3 7.8 6.7 
CI - - 6.4 6.0 5.1 
SVI - : - 53.4 54.9 49.4 
LVSWI - ~ 74.6 74.7 59.9 
PAR = ~ 0.93 0.66 0.57 
TPR : — - 175 18.8 17.7- 
Fluids: 
D;W and DRL (ml) 700 500 150 - 350 
SPA (gm) — ~ - = - 
Urine output (ml) - . 20 ‘ 60 ~ 60 
EBL (ml) - ~ 600 -~ - 
Het. 35 — - _ - 


Medications Hydralazine, ~ 


15 mg IV 





For abbreviations see footnotes 'to Tables 11 and II. 


*This patient had three. seizures at home and one on admissicn to the hospital. Fifty minutes after stabilization with an 
intravenous loading dose of 4 gm of MgSO, followed by a continous infusion and 15 mg of hydralazine administered as an 
intravenous bolus a primary cesarean section was performed. A Swan-Ganz catheter was inserted in the operating room 
immediately prior to the operation. The data within the box represent the high-output state referred to within the text. 


Therefore, our hemodynamic findings indirectly sup- 
port Chesley’s assertion. 

Sorhe investigators have stated that the Cecrease in 
blood volume observed in PET has no hemodynamic 
relevance.* We believe that this conclusion requires 
qualification. The assumption that the associated re- 
duction in left ventricular filling pressure is invariably 
slight may not be valid. Vasodilating agents, an integral 
part of the management of acutely ill toxemic patients, 
can be expected to produce some venous dilatation. 
Epidural anesthesia may further compound this prob- 
lem. Circulatory reflexes cannot be expected to com- 
pensate totally for abrupt changes of major magnitude 
in patients who are already hypovolemic. 

Based on these observations we believe that if low 
indices of ventricular filling pressure are present in se- 
vere toxemia they should be corrected along with the 
other therapeutic measures being taken. A further re- 
duction of cardiac preload secondary to an absolute or 
relative intravascular volume loss may result in hemo- 
dynamic decompensation. 

Delivery period. Dramatic increases were noted in sys- 


temic and pulmonary blood pressures as well as PCWP . 


values and cardiac indices during delivery. This was 
undoubtedly due in part to extrusion of blood from the 
uteroplacental bed into the central circulation, result- 
ing in increased cardiac preload. The rapid induction- 


mee 


intubation sequence associated with the light general 
enesthesia used in these patients may have com- 
pounded the situation." Each hemodynamic profile 
required approximately 3 minutes to perform. Ac- 
cordingly, within the time limits imposed by intubation 
and delivery, it was not possible to distinguish conclu- 
sively between, intubation, cesarean section delivery, 
and delivery of the placenta. 

Postpartum period. Ross and Braunwald’ have shown 
inat left ventricular function is normal when LVSWI 
increases in proportion to elevations of left ventricular 
end-diastolic pressure.’ It is, therefore, important to 
know the LVSWI when interpreting the hemodynamic 
significance of an increase in PCWP. When this rela- 
t onship was examined in our patients, no impairment 
cf left ventricular contractility was detected (Fig. 1). 
This was true despite the potentially depressant effect 
cf concurrently administered miagnesium sulfate. 

All three of the patients in this study received intra- 
venous hydralazine. The cardiovascular effects of this 
agent include decreased vascular resistance and in- 
creased heart rate, stroke volume, and cardiac index. 
While hydralazine may have contributed to the excel- 
lent ventricular function observed, it is unlikely to have 
played a majer role because of the inconstancy of its 
zdministration and the small doses employed. 

During the postpartum period one patient (B. J.) re- 
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130/80/97 - 163/90/114 180/108/132 
108 - . 118 123 
18/4/7 - -30/9/16 - 
6 x 0 I5 20 
6.6 ~ 8.8 - 
5.1 - 6.8 - 
47.3 - 57.8 - 
57.9 — 77.8 - 
0.19 ~- 0.14 - 
17.3 ~ 15.6 = 
200 125 125 125 
80 50 70 85 
3] ~ - - 


ceived diuretic therapy because of elevated indices of 


left heart filling pressure ‘despite fluid restriction. 
Therapy was directed toward a high-output’ state 
characterized by hypertension, elevated cardiac and 
left ventricular stroke work indices, and PCWPs in ex- 
cess of 20 mm Hg (Table II). The high-output sate 
demonstrated by this patient might be responsible for 
many cases of postpartum hypertension which are rel- 
atively refractory to the usual doses of vasodilators. 
The elevated indices of left ventricular filling pressure 


may reflect an increase in.circulating blood volume 


caused by resorption of edema fluid or iatrogenic over- 
load secondary to fluid administration significantly in 
excess of urinary excretion. The other elevated values 
probably represent the response to hypervolemia of a 
heart with excellent mechanical function.” '* When this 
entity exists in the postpartum period the administra- 
tion of a diuretic should facilitate concurrent vaso- 


dilator therapy. The high-output state we have ob-. 


served may be analogous to that described by Davidson 
and Parry'® in a group of normal Nigerian women 
where fluid rétention caused by a high salt intake was 
associated with. postpartum pulmonary edema. 


Conclusion 

The patients studied in this series were receiving 
drug and fluid therapy while the data were being col- 
lected. Our results, therefore, do not necessarily pro- 
vide insight into.the natural history of severe PET at 
the time of delivery and must be interpreted with this 
in mind. 
e Three severely toxemic patients have been demon- 
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160/90/113 





183/109/134 154/90/111 116/90/99 

122 113 112 105 
34/16/22 35/18/24 38/13/21 18/2/7 
21 23 20 4 

8.9 8.8 9.0 6.7 

6.8 6.8 6.9 5.1 
56.5 60.5 62.2 50.9 
86.9 73.8 77.9 69.9 
0.14 " 0.14 0.28 0.57 
18.4 15.5 15.1 18.8 
125 125 100 100 
60 ` 65 30 350 

=: Hydralazine, Furosemide, - 

. 20 mg IV 20 mg IV 





Table V, Formulas for derived data 


BSA (sq m) = Ht. (cm*?5 x weight 
(kg) x 71,84 x 1074 


CI (L/min/sq m) = 0" 
i T BSA 
, Ci 
VI (ml/b = 
SVI (ml/beat/sq m) HR 


Sain (MPAP — PCWP 
' PAR (mm Hg min™! sq m) = MEAT ACN 
(indexed as HR units): Ci 


(BP(M) — PCWP 
TRP (mm Hg min L“'sqm = (BEMO T ECWI) 


(indexed as HR units) CI 
‘ LVSWI (gm m/sq m) = SVI x (BP(M) ~ PCWP) x 
0.0136 





For abbreviations see footnote to Table II. MPAP: Mean 
pulmonary artery, pressure. 


strated to have higher LVSWIs than healthy, nonpreg- 
nant patients. In addition, the pulmonary vasculature 
„did not seem to be involved in a primary vasospastic 
process. . Finally, at least in terms of central intravas- 
cular pressures, the antepartum period was associated 
with a decrease in circulating blood volume. At deliv- 
ery, an increase in PCWP and cardiac index occurred 
primarily because of an increase in venous return. The 
‘postpartum period differed from the antepartum pe- 
-riod in that it was associated with an increased PCWP, 
which seems to reflect an increase in circulating blood 
volume rather than a pathologic diminution of cardiac 
‘reserve. f 

These findings suggest that, coincident with the ad- 
ministration of vasodilators, intravenous fluid therapy 


should be aggressive during the antepartum period. 


| N Le 
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Diuretic therapy during this period should be spe- 
cifically reserved for those instances where central fluid 
overload has been demonstrated. Following delivery, 


October 1, 1980 
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-however, the rate of fluid administration should be re- 
duced and diuretics may be a useful therapeutic ad- 
junct in patients with a high-output state. 
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Stable prolactin level after enhanced estradiol 


production following dehydroepiandrosterone sulfate 


A. KAUPPILA, M.D. 
O. YLIKORKALA, M.D. 
Oulu, Finland 


To evaluate whether intravenous injection of dehydroepiandrosterone sulfate (DHEAS), by 
enhancing estradiol (E,) production, would stimulate p-olactin (PRL) secretion in late pregnancy, 
maternal serum PRL was determined before and 1 to 5 hours after administration of 100 mg of 
DHEAS in a total of 41 women with normal or complicated late pregnancies (twin pregnancy, 
pre-eclampsia, intrahepatic cholestasis of pregnancy, diabetes). The basal serum PRL concentration 
in patients with diabetes was significantly lower than normal. The mean PRL level did not change 
significantly in any group in spite of the increase in se-um =, levels after the DHEAS injecticn. The 
lack of PRL response to a rapid rise in E, may be due to the maximal inhibition of the PRL-inhibiting 
factor in the hypothalamus and/or maximal activation of the pituitary lactotrophs occasioned by the 
high estrogen environment during late pregnancy. (Av. J. OBSTET. GYNECOL. 138:271, 1980.) 


THE TENFOLD to twentyfold increase in serum pro- 
lactin (PRL) during pregnancy is generally attributed 
to the parallel rise in estrogens,'~* which prevents the 
release of PRL-inhibiting factor (PIF) in the hypothal- 
amus® and/or directly promotes pituitary synthesis of 
PRL. It has not been known so far whether additional 
estrogen stimulation would result in enhanced PRL re- 
lease during late human pregnancy. An increased pla- 
cental synthesis of estradiol (E,) can be caused by 
the administration of dehydroepiandrosterone sulfate 
(DHEAS).’ The serum E, level has been reported to 
increase about twofold to fivefold within 1 hour 
after an intravenous injection of 50 to 100 mg of 
DHEAS,*"" Therefore, the aim of the present work 
was to determine whether the pituitary lactotrophs are 
capable during late pregnancy of responding to an E, 
rise with increased PRL secretion. 


Patients and methods 


Forty-one patients between the thirtieth and fortieth 
gestational week were studied (Table I). Eight women 
had normal pregnancies, and there were complications 
of pregnancy in 33 cases. The patients were thoroughly 
informed about the purpose of the study, and they all 
had given their consent. Š 
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The test was started at ‘0800 with an intravenous in- 
fusion of isotonic saline. The first blood sample was 
drawn 30 minutes later and a bolus of 100 mg of 
DHEAS (Hoffmann-La Roche, Basel, Switzerland) was 
then injected intravenously. Thereafter, blood samples 
were taken hourly for 5 hours. The patients were in the 
lateral or oblique lateral recumbent position through- 
out the study. Serum was stored at — 20° C until assayed 
for E," and PRL” by radioimmunoassay. Serial de- 
terminations for a given patient were always run in the 
same batch of the assay. Intra-assay variation was 5% to 
7% and interassay variation was 10% to 12% (N = 20). 
The paired t test and Student’s t test were employed in 
the statistical analysis of the results. 


Results 


The initial mean serum PRL level in patients with ` 
diabetes was significantly lower (p < 0.01) than the cor- 
responding value in women with normal pregnancy. 

Although the mean serum E; level rose significantly 
(p < 0.01) in every group the mean PRL level did not 
change in any group of patients within 5 hours of the 
start of DHEAS injection (Table I). 


Comment 


We had previously measured E; levels in the same 
serum samples in which we determined PRL." The 
mean Ey, level rose significantly 1 hour after DHEAS 
injection in patients with normal or complicated preg- 
nancies. However, the mean PRL level in the same 
women did not change. It is likely that the high basal 
concentration of E, had already stimulated pituitary 
PRL secretion and/or blocked the release of hypo- 
thalamic PIF as much as possible, and thus an ‘ade 
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Table I. Prolactin and estradiol-178 values (mean + SEM) before and after DHEAS injection 
in normal and complicated pregnancies 








Prolactin ( ugiL) 
Hours after DHEAS 





Estradiol-17 B (nmoles/L) 











catatnat | Before |——_-__Hewsaferdueas tT 
Normal (n = 8) 87.1412 208+32 165425 180427 188+33 193+37 197+35 62+11 270 + 50 
Twin (n = 10) 348+06 206426 198 +30 19% +30 197+30 187421 18¢419 92+14 452 +69 
Pre-eclampsia (n = 9) 36.1+£0.9 196433 157423 164419 178229 192425 173423 58+10 217+35 
Intrahepatic chole- 36.3 +05 187436 153417 166431 162+14 1381432 171+#26 75214 412+61 
stasis (n = 7) i 
Diabetes (n = 7) 354 +05 108+9 101l +6 98 +7 108+6 121421 91+14 86+10 289 +40 


tional rise in’ E; failed to elicit any further PRL rise. 
The PRL level in late pregnancy also remained unaf- 
fected by E, depression due to the maternal dexa- 
` methasone treatment, as reported previously." These 
findings suggest that in late pregnancy the pituitary 
PRL secretion cannot be affected by changing the 
serum level of Ez. One may argue that the study period 
of 5 hours was too short for any PRL change to appear. 
This seems unlikely since in the presence of lower es- 
trogen concentrations in midgestation an intravenous 
injection of 100 mg of DHEAS was associated with sig- 
nificantly elevated PRL levels in maternal serum after 2 
hours. However, the pituitary response of increased 
PRL secretion is-not totally blunted by high estrogen 


concentrations, since the administration of thyro- 
tropin-releasing hormone, which directly stimulates pi- 
tuitary lactotrophs, also leads to a significant PRL rise 
in serum during late pregnancy.’ 

It was previously reported that in pregnant diabetic 
patients the serum PRL level is at times lower than 
normal,'>!6 This was also confirmed in our study, It is 
well known that the offspring of diabetic mothers have 
an increased risk of respiratory distress syndrome. Be- 
cause PRL may be involved in the regulation of fetal , 
pulmonary maturation,” it remains to be ascertained 
whether the low PRL level in the serum of the diabetic 
mother is responsible for the delayed pulmonary mat- 
uration in the fetus. 
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The need for an alternative to 
estrogens and other hormones in 
the prevention of postpartum lactation 


Extremely high clinical response, based on 
complete absence—not just relief—of 
mammary secretion, congestion, and 
engorgement 


By day 14 of Parlodel therapy,* 85% of the patients 
who completed at least 14 days of therapy had com- 
plete absence of secretion, and all but two of these 
women achieved this response by day 12; in the 
remaining 15%, secretion was rated as slight to mod- 
erate. By day 7, 94% of the patients had complete 
absence of congestion, and this remained essentially 
unchanged through day 14. Furthermore, 98% had 
complete absence of engorgement; significantly, few 
patients developed engorgement at any time during 
therapy—never over 9%. 


Percent of patients reporting complete absence 
of mammary secretion, congestion, engorgement* 
100 





75 
50 
25 
(0) 
day 2 day 7 day 14 
mammary mammary mammary 
secretion congestion engorgement 





*Based on 70 patients who completed at least 7 days of therapy and 
66 patients who completed at least 14 days of therapy. Half of each 
group received 5.0 mg a day and the other half received 7.5 mg a day, 
in divided doses. 

It should be kept in mind that the incidence of signifi- 
cant painful engorgement is low and usually respon- 
sive to appropriate supportive therapy. In contrast 


Is met with Parlodel ‘bromocriptine mesylate) 


with supportive therapy, Parlodel (bromocriptine 
mesylate) prevents the secretion of prolactin, thus 
inhibiting lactogenesis and subsequent secretion, 
congestion, and engorgement. 

In other studies +? with Parlodel therapy it was noted 
that there “were no complaints of engorged or painful 
breasts...’ and that “...the almost complete relief of 
pain and engorgement spared both the patient and 
the nursing staff many complaints, and justified the 
longer duration of treatment.”2 

Mild to moderate secretion, congestion, or engorge- 
ment occurs in 18% to 40% of patients once therapy 
is stopped. 


High correlation between clinical response 
and reduction of prolactin levels 
demonstrated? 


In nine postpartum patients Parlodel therapy was 
initiated after delivery. Five hours after the first 
Parlodel dose, serum prolactin levels had fallen to 
the normal range and, over the eight days they were 
measured, remained below an estimated mean nor- 
mal. Prolactin concentrations did not rise even fol- 
lowing nipple stimulation in the five patients 

tested in this manner. None of the nine patients had 
any milk secretion or breast engorgement. 


No effect on clotting factors +5 


Adverse reactions were generally mild to 
moderate and required discontinuation of 
therapy in only 3% of 234 patients treated 
with 2.5 mg to 7.5 mg daily for prevention of 
postpartum lactation. Headache, dizziness, 
nausea, and hypotension were among the 
side effects observed. (See Brief Summary.) , 


SNr rr nace oe Se ne E 


Recommended dosage and administration 


in prevention of postpartum lactation 

e one 2.5-mg tablet bid with meals for 14 days (if necessary, may be 
given for up to 21 days); since Parlodel (bromocriptine mesylate) is 
known to cause hypotension in some patients, therapy should be 
started only after vital signs have been stabilized and no sooner than 
four hours after delivery 


1. Rolland R, De Jong FH, Schellekens LA, Lequin RM: The role of Prolactin in the restoration of ovarian tunction 
during the early post-partum period in the human temale: II. A Study during inhibition of lactation by bromergocryp- 
tine. Clin Endocrinol 4:27-38, 1975. 2. Rolland R, Schellekens L: A new approach to the inhibition of puerperal lacta- 
tion. Br J Obstet Gynaeco/ 80:945-951, 1973. 3. Brun del Re R, del Pozo E, de Grandi P et al: Prolactin inhibition and 
Suppression of puerperal lactation by a Br-ergocryptine (CB 154): A comparison with estrogen. Obstet Gyneco/ 
41:884-890, 1973, 4. Nilsen PA, Meling AB, Abildgaard U Study of the suppression of lactation and the influence or 
blood clotting with bromocriptine (CB 154) (Parlodel’’): A double blind Comparison with diethyistilboestrol. Acta 
Obstet Gynecol Scand 55:39-44, 1976. 5. Cooke |, Foley M. Lenton E, et al: The treatment of puerperal lactation wit 
bromocriptine. Postgrad Med J 52(supp! 1):75-80, 1976 

Indications: Short-term treatment of amenorrhea/galactorrhea associated with 
hyperprolactinemia due to varied etiologies, excluding demonstrable pituitary tumors; 
not indicated in patients with normal prolactin levels, and, since safe use has not been 
demonstrated in pregnancy, not indicated in management of infertility. 

Prevention of physiological lactation, (secretion, congestion, and engorgement) after 
parturition, when the mother elects not to breast feed or breast feeding is contraindi- 
cated, af aftepstilibirth or abortion. The physician should keep in mind that the inci- 
dence of significant painful engorgement is low and usually responsive to appropriate 
supportive terapy. In contrast with Supportive therapy, Parlodel® (bromocriptine mesy- 
late) prevents the secretion of prolactin, thus inhibiting lactogenesis and subsequent 
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Secretion, congestion, and engorgement. Once Parlodel therapy is stopped, 18% to 40% 
of patients experience rebound of breast secretion, congestion, or engorgement, which 

is usually mild to moderate in severity. 

Contraindications: Sensitivity to any ergot alkaloids 

Warnings: Since hyperprolactinemia with amenorrhea/galactorrhea has been found in 
Datients with pituitary tumors (Forbes-Albright syndrome), a complete evaluation of the 
sella turcica is advisable before treatment with Parlodel (bromocriptine mesylate). 
Although Parlodel therapy will effectively lower plasma levels of prolactin in patients with 
pituitary tumorsthis does not obviate the necessity of radiotherapy or surgical procedures 
where appropriate. If pregnancy occurs, treatment should be discontinued immediately. 


In postpartum studies, hypotension (decrease in Supine systolic and diastolic pressures 
of greater than 20 mm and 10 mm Hg respectively) has been observed in almost 30% of 
patients; on occasion, supine systolic pressure dropped as much as 50 to 59 mm Hog. It 
is likely that many of these hypotensive episodes were not drug induced, since 
decreases in blood pressure are frequently noted during the puerperium independent of 
drug therapy. Since Parlodel (bromocriptine mesylate) is known to cause ie 
hypotension in some patients, however, Parlodel therapy should not be 
initiated until the vital signs have been stabilized and no sooner than four 
hours after delivery. Periodic monitoring of the blood pressure, particularly during 
he first few days of therapy, is advisable and care should be exercised during concomi- 
ant administration with other medications known to lower blood pressure, 

Since dizziness (8% to 16%) and syncope (less than 1%) have been reported, patients 
should be cautioned about engaging in activities requiring rapid and precise resħonses, 
such as driving an automobile or operating dangerous machinery. 

Precautions: Since treatment of anenorthea/galactorrhea may result in restoration of 
fertility, patients should be required to use contraceptive measures, other than the oral 
contraceptives, during treatment; however, since patients often ignore this recommenda- 





“The action of Parlodel bromocriptine mesylate) 
compared with that of hormones in. 
- the prevention of postpartum lactation 


With the shedding of the placenta following birth, estrogen and progesterone levels fall dramatically. Consequently, 
the lactogenic effects of elevated prolactin on the mammary gland are no longer blocked by these steroids. 








hypothalamus 


anterior lobe 
of the pituitary 
dopamine 
receptor 
sites on 
prolactin 
secreting 
cells 


Parlodel site of action 


Parlodel (bromocriptine mesylate), as a dopamine receptor 
agonist, reduces prolactin levels by acting directly on 
dopamine receptor sites on prolactin secreting cells in the 
anterior pituitary. With the rapid decline of prolactin levels, 
the stimulus leading to and supporting lactation is removed, 
and congestion and engorgement are prevented. Parlodel 








Hormonal site of action 


Estrogens, which actually stimulate prolactin secretion, are 
thoug 
the mammary glandular cells responsible for milk secretion. 
Estrogens prevent lactation by blocking the lactogenic 


t to inhibit the binding of prolactin to its receptors in 


effects of prolactin in a manner similar to the effects of | 
estrogen during pregnancy. Since prolactin levels remain 





mended dosage range for prevention of physiological lactation had at least one side 
effect. Adverse reactions were generally mild to moderate and required discontinuation 
of therapy in only 6% of patients treated for amenorrhea/galactorrhea and 3% of 
patients treated for prevention of physiological lactation. A hypotensive effect, usually 
transient, may accompany treatment; two reports of fainting in the puerperium may 
possibly be related to this effect. The occurrence of adverse reactions may be lessened 
by temporarily reducing dosage to one-half tablet two to three times daily. 


|" . . 
E — (bromocriptine mesylate) is not known to act directly on elevated, congestion and engorgement are possible. 
mammary tissue. 
the first nonestrogenic, nonhormonal agent for the prevention of postpartum lactation 
® 
2.5 mg bid with meals for 14 days 
(if necessary, may be continued for an additional 7 days) 
(brom ipti late) 
SANDOZ PHARMACEUTICALS, EAST HANOVER, NJ 07936 SANDOZ sD0z9.-367 
. 
tion and since pregnancy may occur prior to reinitiation of menses, as an additional The following table shows the most frequent adverse reactions. 
precaution, a pregnancy test is recommended at least every four weeks during the amar - Treatment of Amenorrhea/ Adverse Prevention of 
orrheic period and, once menses are reinitiated, every time a patient misses a menstrual Galactorrhea Reaction Lactation 
period. Parlodel therapy has been demonstrated to be effective in the short-term manage- =: = 
ment of amenorrhea/galactorrhea; data are not available on the safety or effectiveness 51% Nausea 7% 
of its use in long-term continuous dosage or in patients given repeated courses of treatment 18% Headache 10% 
following recurrence of amenorrhea/galactorrhea after initial treatment. Recurrence 16% Dizziness 8% 
rates are reportedly very high, ranging from 70% to 80% in domestic and foreign studies 8% Fatigue 1% 
: j À 7% Abdominal Cramps 0.4% 
Decreases in blood pressure are common during the puerperium and, since Parlodel 6% Lightheadedness pat 
therapy produces hypotension in some patients, the drug should not be administered 5% Vomiting 3% 
until the vital signs have been stabilized, and care should be exercised when it is admin- 5% Nasal Congestion ie 
istered concomitantly with other medications known to lower blood pressure Safety and 3% Constipation z 
efficacy have not been established in patients with renal or hepatic disease. Diuretics 3% Diarrhea 0.4% 
and phenothiazines should be avoided during Parlodel therapy. 5] Syncope 0.7% 
Nursing Mothers: Since it af opr, the drug should not be administered to = Hypotension 28% 
æ. mothers who elect to breast feed their offspring. ` à i 
Pediatric Use: Satet and efficacy have not been established in children under the age of 15. ray aa cys rami lang sr sai ae ab 
Use in Pregnancy: Safe use has not been established. exceed six months; it is recommended that treatment commence with one tablet daily, 
-. Adverse Reactions: The incidence of adverse effects is quite high (68%) in patients increasing to a therapeutic dosage within the first week, to reduce the possibility of 
r treated for amenorrhea/galactorrhea, but only 23% of patients treated within the reccm- adverse reactions. /n prevention of physiological lactation, therapy should be started 


only after the patient's vital signs have been stabilized and no sooner than four hours 
after delivery; the recommended therapeutic dosage is one 2.5-mg tablet twice daily wit! 
meals; the usual dosage range is from one 2.5-mg tablet daily to one 2.5-mg tablet thre 
times daily with meals; therapy should be continued for 14 days, howeves Tyee given 
for up to 21 days if necessary. 

How Supplied: Tablets, 2% mg, in packages of 30. F 

Before prescribing or administering, see package circular for full product information. 
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LOESTRIN 15/30 


(1.5 mg norethindrone acetate and 
30 mcg ethinyl estradiol tablets, USP) 


„He says 
) 
theres no sense 
taking more estrogen 
2) 
thanyouneed. 


LOESTRIN‘1.5/30 limits estrogen exposure and 
often reduces the frequency of estrogen-related side 
effects, because it contains just 30 mcg of ethinyl 
estradiol. LOESTRIN 1.5/30 combines this low 
estrogen dose with norethindrone acetate, a progestin 
that's been used alone for years in gynecologic 
therapy. Together, they offer more than 99% effective 
oral contraception. 


When youre considering starting new patients on 
the “pil.” or switching patients from higher estrogen- 
containing OCs to the low-dose ones, consider 
LOESTRIN 1.5/30...available in a 21-day regimen 
and the convenient 28-day regimen which includes 
7 days of iron tablets to take during the “off-week” 
and simplifies remembering to take the medication. 


LOESTRIN 1.5/30...highly effective 
protection with limited estrogen exposure 


Please see following page for prescribing information. 


PARKE-DAVIS ee ee 
Div of Warner-Lambert Co . 
Morris Plains, NJ 07950 USA 


Brief Summary of Prescribing Information 
LOESTRIN® 1.5/30 
(1.5 mg norethindrone acetate and 30 mcg ethinyl estradiol tablets, USP) See section under 
Special Notes on Administration and How Supplied. 
DESCRIPTION 
Loestrin 1.5/30 Products are Progestogen-estrogen combinations. 
INDICATION AND USAGE 
Loestrin 1.5/30 Products are indicated for the prevention of pregnancy in women who elect to 
use oral contraceptives. 

In clinical trials with Loestrin 1.5/30 involving 17,139 therapy cycles, there was a pregnancy 
rate of 0.49 per 100 woman years. 
Dose-related risk of thromboembolism from oral contraceptives: Studies have shown a 
Positive association between the dose of estrogens in oral contraceptives and the risk of 
thromboembolism. It is prudent and in keeping with good principles of therapeutics to minimize 
exposure to estrogen. The oral contraceptive prescribed tor any given patient should be that 
Product which contains the least amount of estrogen that is compatible with an acceptable 
pregnancy rate and patient acceptance. 
CONTRAINDICATIONS 

1. Thrombophlebitis or thromboembolic disorders 

2. A past history of deep-vein thrombophlebitis or thromboembolic disorders 

3. Cerebral vascular or coronary artery disease 

4, Known or suspected carcinoma of the breast 

5. Known or suspected estrogen-dependent neoplasia 

6. Undiagnosed abnormal genital bleeding 

7. Known or suspected pregnancy (See No. 5 under WARNINGS.) 
WARNINGS 


Cigarette smoking increases the risk of serious cardiovascular side effects from 
oral contraceptive use. This risk increases with age and with heavy smoking (15 or 
more cigarettes per day) and is quite ked in women over 35 years of age. 
Women who use oral contraceptives should be strongly advised not to smoke. 

The use of oral contraceptives is associated with increased risk of severa! serious 
conditions including thromboembolism, stroke, myocardial infarction, hepatic adenoma, 
gallbladder disease, and hypertension. Practitioners prescribing oral contraceptives 
should be familiar with the following information relating to these risks 



















1. Thromboembolic Disorders and Other Vascular Problems: An increased risk of thromboem- 

bolic and thrombotic disease associated with the use of oral contraceptives is well- 

< established. Studies have demonstrated an increased risk of fatal and nontatal venous throm- 
boembolism and stroke, both hemorrhagic and thrombotic. 
Cerebrovascular disorders: In a collaborative Study in women with and without predisposing 
Causes, it was estimated that the risk of hemorrhagic stroke was 2.0 times greater in users than 
nonusers, and the risk of thrombotic stroke was 4.0 to 9.5 times greater 
Myocardial infarction: An increased risk of myocardial infarction associated with oral 
contraceptives has been reported confirming a previously suspected association. These 
Studies found that the greater the number of underlying risk factors (cigarette smoking, 
hypertension, hypercholesterolemia, obesity, diabetes, history of preeclamptic toxemia) for 
coronary artery disease, the higher the risk of developing myocardial infarction, regardless of 
whether the patient was an oral contraceptive user or not. Oral contraceptives, however, were 
found to be a clear additional risk factor. 

It has been estimated that users who do not smoke (smoking is considered a major predis- 
posing condition to myocardial infarction) are about twice as likely to have a fatal myocardial 
infarction as nonusers who do not smoke. Oral contraceptive users who are smokers have 
about a fivefold increased risk of fatal infarction compared to users who do not smoke, but 
about a tenfold to twelvefold increased risk compared to nonusers who do not smoke The 
amount of smoking is also an important factor. 

Risk of dose: In an analysis of data, British investigators concluded that the risk of throm- 
boembolism including coronary thrombosis is directly related to the dose of estrogen used in 
oral contraceptives; however, the quantity of estragen may not be the sole factor involved 
Estimate of excess mortality from circulatory diseases: The risk of diseases of the circula- 
tory system is concentrated in older women, in those with a long duration of use, and in ciga- 
rette smokers. 

A study of available data from a variety of sources concluded that the mortality associated 
with all methods of birth control is low and below that associated with childbirth, with the 
exception of oral contraceptives in women over 40 who smoke. 

The risk of thromboembolic and thrombotic diseases associated with oral contraceptives 
increases with age after approximately age 30 and, for myocardial infarction, is further 
increased by hypertension, hypercholesterolemia, obesity, diabetes. or history of preeclamptic 
toxemia, and especially by cigarette smoking 

The physician and the patient should be alert to the earliest manifestations of thromboem- 
bolic and thrombotic disorders. Should any occur or be suspected, the drug should be 
discontinued immediately. 

A fourfold to sixfold increased risk of postsurgery thromboembolic complications has been 
reported in users. If feasible, oral contraceptives should be discontinued at least four weeks 
before surgery of a type associated with an increased risk of thromboembolism or prolonged 
immobilization 

2. Ocular lesions: Neuro-ocular lesions, such as optic neuritis or retinal thrombosis, have 
been associated with the use of oral contraceptives, Discontinue the oral contraceptive if there 
is unexplained sudden or gradual, partial, or complete loss of vision; onset of proptosis or 
diplopia; papilledema; or retinal vascular lesions 

3. Carcinoma: Long-term continuous administration of estrogen in certain animal species 
increases the frequency of carcinoma of the breast, cervix, vagina, and liver. 

In humans, an increased risk of endometrial carcinoma associated with the prolonged use of 
exogenous estrogen in postmenopausal women has been reported. However there is no 
evidence suggesting increased risk of endometrial cancer in users of conventional combina- 
tion or progestogen-only oral contraceptives 

Studies found no evidence of increase in breast cancer in women taking oral contraceptives: 
however, an excess risk in users with documented benign breast disease was reported. 

There is no confirmed evidence of an increased risk of cancer associated with oral contra- 
ceptives. Close clinical surveillance of users is, nevertheless, essential. In cases of un- 
diagnosed persistent or recurrent abnormal vaginal bleeding, appropriate diagnostic measures 

should be taken to rule out malignancy. Women with a strong family history of breast cancer, or 
who have breast nodules, fibrocystic disease, or abnormal mammograms, should be monitored 
with particular care. 

4. Hepatic Tumors: Benign hepatic adenomas have been found to be associated with oral 
contraceptives, Because hepatic adenomas may rupture and may cause death through 
intra-abdominal hemorrhage, they should be considered in women presenting abdominal pain 
and tenderness, abdominal mass, or shock, 

A few cases of hepatocellular carcinoma have been reported in women taking oral contra- 
ceptives, The relationship of these drugs to this type of malignancy is not known at this time 

5. Usage in or Immediately Preceding Pregnancy: Birth Defects in Offspring, and Malignancy in 
oe Offspring: During early pregnancy, female sex hormones may seriously damage the 
offspring. 

An increased risk of congenital anomalies, including heart detects and limb defects, has 
been reported with the use of oral contraceptives in pregnancy. 

There is some evidence that triploidy and possibly other types of polyploidy are increased 
among abortuses from women who become pregnant soon after ceasing oral contraceptives. 

Pregnancy should be ruled out before continuing an oral contraceptive in any patient who 
has missed two consecutive menstrual periods. If the patient has not adhered to the schedule, 
the possibility of pregnancy should be considered at the time of the first missed period, and oral 
contraceptives should be withheld until pregnancy has been ruled out. If pregnancy is con- 
firmed, the patient should be apprised of the potential risks to the fetus and the advisability of 
continuate a the pregnancy should be discussed. 


Women who discontinue oral contraceptives with the intent of becoming pregnant should 
use an alternate form of contraception for a period of time before attempting to conceive 

Administration of progestogen-only or progestogen-estrogen combinations to induce 
withdrawal bleeding should not be used as a test of pregnancy. 

6. Gallbladder Disease: Studies report an increased risk of surgically confirmed gallbladder 
disease in users of oral contraceptives 

7. Carbohydrate and Lipid Metabolic Effects: Because decreased glucose tolerance has been 
observed in a significant percentage of patients, prediabetic and diabetic patients should be 
carefully observed while receiving oral contraceptives. 

An increase in triglycerides and total phospholipids has been observed 

8, Elevated Blood Pressure. An increase in blood pressure has been reported in patients 
receiving cral contraceptives, The prevalence in users increases with longer exposure. Age is 
also strongly correlated with development of hypertension. Women who previously have had è 
hypertension during pregnancy may be more likely to develop elevation of blood pressure 

9. Headache: Onset or exacerbation of migraine or development of headache of a new 
pattern which is recurrent, persistent, or severe, requires discontinuation of oral contraceptives 

10. Bleeding Irregularities: Breakthrough bleeding, spotting, and amenorrhea are frequent 
reasons for patients discontinuing oral contraceptives. In breakthrough bleeding, non‘unctional 
causes should be borne in mind. In undiagnosed abnormal bleeding from the vagina, adequate 
diagnostic measures are indicated to rule out pregnancy or malignancy. 

Women with a past history of oligomenorrhea or secondary amenorrhea, or young women 
without regular cycles should be advised that they may have a tendency to remain anovulatory 
or to become amenorrheic after discontinuation of oral contraceptives, 

11. Ectopic Pregnancy: Ectopic as well as intrauterine pregnancy may occur in contraceptive 
failures 

12. Breast Feeding: Oral contraceptives may interfere with lactation. Furthermore, a small 
fraction of the hormonal agents in oral contraceptives has been identified in the milk of mothers 
receiving these drugs. 

PRECAUTIONS 

1. A complete medical and family history should be taken prior to the initiation of oral 
contraceptives. The pretreatment and periodic physical examinations should include special 
reference to blood pressure, breasts, abdomen, and pelvic organs, including Papanicolaou 
smear and relevant laboratory tests. As a general rule, oral contraceptives should not be 
prescribed for longer than one year without another examination 

2, Preexisting uterine leiomyomata may increase in size 

3. Patients with a history of psychic depression should be carefully observed and the drug 
aiscontinued if depression recurs to a serious degree 

4. Oral contraceptives may cause fluid retention and should be prescribed with caution, and 
only with careful monitoring, in patients with conditions which might be aggravated 

5, Patients with a past history of jaundice during pregnancy have an increased risk of 
recurrence of jaundice. If jaundice develops, the medication should be discontinued 

6. Steroid hormones may be poorly metabolized and should be administered with caution in 
patients with impaired liver function 

7, Users may have disturbances in normal tryptophan metabolism, which may result ina 
relative pyridoxine deficiency. 

8. Serum folate levels may be depressed 

9, The pathologist should be advised of oral contraceptive therapy when relevant specimens 
are submitted 

10. Certain endocrine and liver function tests and blood components may be affected 

(a) Increased sulfobromophthalein retention. (b) Increased prothrombin and factors VII, Vill, 
IX, and X; decreased antithrombin 3; increased norepinephrine-induced platelet aggregability. 
(c) Increased thyroid-binding globulin (TBG) leading to increased circulating total thyroid 
hormone. (d) Decreased pregnanediol excretion. (e) Reduced response to metyrapone test 
Drug interactions: Reduced efficacy and increased incidence of breakthrough bleeding have 
been associated with concomitant use of rifampin and an association has been suggested with 
barbiturates, phenylbutazone, phenytoin sodium, and ampicillin 
ADVERSE REACTIONS 
An increased risk of the following serious adverse reactions has been associated with oral 
contraceptives 

Thrombophlebitis; Pulmonary embolism; Coronary thrombosis; Cerebral thrombosis; 
Cerebral hemorrhage: Hypertension; Gallbladder disease; Benign hepatomas: Congenital 
anomalies 

There is evidence of an association between the following conditions and the use of oral 
contraceptives, although additional contirmatory studies are needed. Mesenteric thrombosis, 
Neuro-ocular lesions, eg, retinal thrombosis and optic neuritis 

The following adverse reactions have been reported in patients receiving oral contraceptives 
and are believed to be drug-related: Nausea and/or vomiting, usually the most common 
adverse reactions, occur in approximately 10 percent or less of patients during the first cycle 
Other reactions, as a general rule, are seen much less frequently or only occasionally: gastroin- 
testinal symptoms, breakthrough bleeding, spotting; change in menstrual flow; dysmenor- 
rhea; amenorrhea during and after treatment: temporary infertility after discontinuance of 
treatment; edema: chloasma or melasma: breast changes; change in weight; change in 
cervical erosion and cervical secretion; possible diminution in lactation when given immedi- 
ately post partum, cholestatic jaundice; migraine; increase in size of uterine leiomyomata: rash 
(allergic); mental depression; reduced tolerance to carbohydrates; vaginal candidiasis: 
change in corneal curvature; intolerance to contact lenses . 

The following adverse reactions have been reported and the association has been neither 
confirmed nor refuted 

Premenstrual-like syndrome; cataracts; changes in libido; chorea; changes in appetite; 
cystitis-like syndrome; headache; nervousness; dizziness; hirsutism; loss of scalp hair: 
erythema multiforme; erythema nodosum; nemorrhagic eruption; vaginitis, porphyria 
Special Notes on Administration 
Loestri qa 15/30 (1.5 mg norethindrone acetate and 30 mcg ethinyl estradiol tablets, 
USP)—Menstruation usually begins two or three days, but may begin as late as the fourth or 
fifth day, after discontinuing medication 

Loestrin Fe] 1.5/30 — Menstruation usually begins two or three days, but may begin as late as 
the fourth or fifth day, after the brown ferrous fumarate tablets have been started 

Because of the relatively low estrogenic content, Loestrin 15/30 ıs nota good cyclic regula- 
tor There are patients whose inherent hormone balance will require larger amounts of estrogen 
than that contained in Loestrin 1.5/30 to achieve cyclic regularity. These patients experience 
altered bleeding patterns, which do not conform to treatment schedules. 

The physician should be alert to the fact that the irregular bleeding patterns could mask 
dleeding from organic cause, and appropriate diagnostic measures should be taken if the 
dleeding persists or continues after changing toa higher estrogen-content product 

After several months, bleeding may be reduced to a virtual absence; reduced flow may bea 
“esult of medication and not indicative of pregnancy. 

HOW SUPPLIED 

_oestrin 1.5/30 is available in compacts each containing 21 green tablets and 7 brown 
“ablets. Each green tablet contains 1.5 mg of norethindrone acetate and 30 mcg of ethinyl 
estradiol, Each brown tablet contains 75 mg of ferrous fumarate. Available in packages of five 
compacts oaee of five refills 








Loestrin 1.5/30 is available in compacts each containing 21 tablets. Each green tablet 
contains 1.5 mg of norethindrone acetate and 30 mcg of ethinyl estradiol. Available in pack- 
ages of five compacts and packages of five refills 
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Biopsy specimens of nonpregnant and intrapartum human cervices were studied by electron 
microscopy, and by the Picrosirius-polarization method which is a specific procedure for the 


detection of collagen fibers in tissue sections. The res 


of collagen fibers in the intrapartum material as compal 


ults obtained demonstrate a marked reduction 
red to the samples of nonpregnant cervices. 


Evidence that indicated the presence of a widespread collagenolysis in the intrapartum biopsy 
specimens was obtained by both optical and electron microscopy, thus suggesting that this might be 


the main cause of the changes in the cervix that permit it 


the neutrophilic polymorphonuclear leukocytes in the i 


suggested that these cells participate in this process. (A 


Sınce demonstration that the uterine cervix is consti- 
tuted predominantly of collagen fibers,” ? it has be- 
come evident that dilation of the cervix should be ex- 
plained by changes in the components of its connective 
tissue.’ 
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to dilate during parturition. The study of 
ntrapartum biopsy specimens strongly 
M. J. OBSTET. GYNECOL. 138:273, 1980.) 


On the basis of study of human‘ and rat? cervices, the 
suggestion was made that softening of the cervix might 
be due to an increase in its polysaccharide and water 
content that promotes a longitudinal division of the 
collagen fibers into their subunits. 

Further observations in human material, based 
mainly on the quantitation of collagen from dilated cer- 
vices that measured their hydroxyproline content,” ê 
showed a moderate reduction in the amount of colla- 
gen, thus suggesting that this fact might be related to 
the phenomenon. Recently, however, the reduction of 
collagen content could not be confirmed,’ but evidence 
for the occurrence of collagen depolymerization dur- 
ing cervical dilation has been presented.® 7 

Despite these contributions, attention has been, called 
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Figs. 1 and 2. Photomicrographs of sections of nonpregnant (1) and intrapartum (2) human cervices. 
Picrosirius-polarization method by which collagen fibers appear as bright birefringent structures 
against a dark background. Observe that in the nonpregnant cervix the collagen appears as bundles 
of continuous, densely packed fibers. In the apparently empty region in the upper left portion, the 
collagen bundles are not birefringent because of their orientation parallel to the direction of the 
polarized light. In the intrapartum cervices, the aspect is quite different; the collagen fibers appear 
separated and irregularly fragmented, and the amount of collagen fibers per area is drastically 


reduced, (Fig. 1, x 100. Fig. 2, x 375.) 


in a recent review” to the fact that the discrepancy be- 


tween the relatively moderate biochemical variations of 


the cervix and the dramatic changes in its morphologic 
and physical properties which allow expulsion of the 
fetus still remains to be explained. 

On the basis of a specific method described in this 
laboratory for the histochemical detection of colla- 


ayn 9. 10 
gen, 


and on the study of the human cervix by elec- 
tron microscopy, we present evidence in this report to 
indicate that collagen depolymerization is a widespread 
phenomenon during cervical dilation. 

Furthermore, the study of the distribution and al- 
terations presented by the neutrophilic polymorpho- 
nuclear leukocytes in our material strongly suggests 
that these cells, which are known as a source of colla- 
genase,'™ ' may have an important role in this process. 

The time-honored expression “cervical dilation” will 
be used in this report to indicate, as well, the changes 


. 


that induce the softening of this structure and actually 
8 4 
permit its dilation during parturition. 


Methods 

Our material derives from 16 biopsy specimens of 
cervical tissue of normal patients, obtained during par- 
turition, and 10 biopsy specimens from nonpregnant, 
sexually active women. These specimens were cut in 
half, with one part being used for optical and electron 
microscope studies, and the other part, for chemical 
assay. 

Optical microscopy. The biopsy specimens were 
fixed in Bouin’s fluid for 24 hours, dehydrated, and 
embedded in paraffin. Five-micrometer sections were 
stained with hematoxylin and eosin, and also by the 
Picrosirius method.? When the Picrosirius-stained slides 
are observed by polarization microscopy, the method is 


“Cc ~ . . e 
specific for oriented polymerized collagen molecules 
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Fig. 3. Electron micrograph of a biopsy specimen from a nonpregnant cervix. Observe the close 
packing of the collagen fibrils forming collagen fibers. Between the collagen, segments of fibroblasts. 
(x 16,100.) 


(collagen fibers), in the sense that only these structures 
present a bright yellow or red birefringence.” However, 
the method does not detect depolymerized collagen 
whose molecules are not oriented as fibers. Because 
depolymerized collagen lacks orientation, it is not 
birefringent, even though it stains red with the dye 
used. 

Electron microscopy. Small fragments of cervix 
were fixed in 2% glutaraldehyde dissolved in 0.15M 
phosphate buffer at pH 7.2, followed by postfixation in 
1% osmium tetroxide for 1 hour, and overnight block 
staining in 0.5% aqueous uranyl acetate. The tissues 
were embedded in a polyester resin (Polilyte), thin sec- 
tioned in an LKB ultratome, double-stained by uranyl 
acetate and lead citrate, and studied with a Zeiss EM 9 S 
electron microscope. 

Morphometry. The diameter of cross-sectioned colla- 
gen fibrils was measured with a Bausch and Lomb mea- 
suring magnifier in electron micrographs enlarged to a 
convenient size. A minimum of 100 measurements of 
fibril diameters was made in each biopsy specimen. The 
magnification of the electron microscope was calibrated 

*with a diffraction grating. 


Quantitation of collagen fibrous material by mi- 
crospectrophotometry associated with the Picrosi- 
rius-polarization method. On the basis of the fact that 
oriented collagen molecules (collagen fibrils and fibers) 
increase considerably in birefringency after reacting 
with the dye Sirius Red, and that this method is specific 
for oriented collagen molecules,’ measurements of the 
intensity of birefringency were performed in Picro- 
sirius-stained sections of specimens from nonpregnant 
and intrapartum cervices. Polarization was obtained 
with two Polaroid filters located one below the con- 
denser and another above the objective lens. Light in- 
tensity was measured with a Reichert model 6 A E 9/65 
microspectrophotometer, with a 585 nm wavelength. A 
low-power (2.6) Zeiss aplanatic objective was used in 
these measurements. The light intensity of 20 random 
fields from one section of each specimen was mea- 
sured. Optical conditions were regulated so that the 
light intensity of sections from nonpregnant cervices 
gave an average value of around 50% transmittance in 
the microamperimeter. 

Glycosaminoglycan identification and quantitation. 
The isolation of glycosaminoglycans in nonpregnant 
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Fig. 4. Biopsy specimen from an intrapartum cervix. Great reduction in the amount of collagen 
fibrils (arrowheads) and the appearance of a diffuse granular deposit (arrows) that occupies most of the 
area normally filled by collagen fibrils in the biopsy specimens from nonpregnant cervices. (x 9,900.) 


and intrapartum biopsy specimens was performed by 
subjecting homogenates of the samples to proteolytic 
digestion, alkaline hydrolysis, and alcoholic precipita- 
tion, as described." 

Identification and quantitation of the glycosamino- 
glycans were performed by means of degradation by 
specific mucopolysaccharidases and microelectropho- 
resis in agarose gel.!° 


Results 


Connective tissue stroma. The study of Picrosirius- 
stained sections of nonpregnant and intrapartum cer- 
vices by optical microscopy disclosed various features. 
The nonpregnant cervices were comprised almost ex- 
clusively of dense connective tissue formed by thick 
collagen fibers that were stained dark red. In the in- 
trapartum material, the collagen fibers appeared to be 
much thinner and more spread out. This aspect was, 
however, quite irregular; thus, a few zones with more 
or less compact collagen were observed, surrounded by 
many regions with a low density of collagen. Between 
the regions containing collagen fibers, an amorphous 


material could be seen which stained less intensely with 
Sirius Red. 

A careful analysis of the collagen fibers showed that 
they did not dissociate into thinner components, but 
that, in most regions, irregularities, expressed by lack 
of continuity, variable thickness, etc., suggested that 
they were being corroded. This picture was seen in 
greater detail when studied by the Picrosirius-polar- 
ization method, which specifically showed the collagen 
fibers as strongly birefringent yellow structures against 
a dark background. Since with this method the mor- 
phologic features of the fibers from intrapartum biopsy 
specimens could be observed more clearly, the results 
obtained strongly reinforced the idea that there was a 
local degradation of the collagen fibers (Figs. 1 and 2). 
With polarization microscopy, the amorphous deposits 
of red-stained material described above could not be 
seen because they were not birefringent. 

These observations with the optical microscope were 
supported by the study of this material with the electron 
microscope, as is clearly shown in Figs. 3 and 4. Observe 
that in the nonpregnant cervix there were regularly 

e 
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Fig. 5. High magnification of a section from an intrapartum biopsy specimen showing a typical 
region with morphologic aspects that suggest collagenolysis. Observe the fuzzy aspect of the collagen 
fibrils and the appearance of transversely sectioned fibrils with variable diameters (thin arrow). Note 
the presence of microfibrils (arrowhead) and areas occupied by granular material, in some parts of 
which there are aspects suggestive of the transition of microfibrils to granules (thick arrow). (* 65,200.) 


compact, and clearly visible, bundles of collagen fibrils 
which formed collagen fibers. In the intrapartum cer- 
vices, this regular arrangement was disturbed: the colla- 
gen fibrils were not oriented in an orderly fashion, they 
were irregularly separated from one another, and im- 
ages that suggested their corrosion and resolution into 
aggregates of microfibrils were present (Fig. 5). Fur- 
thermore abundant deposits of microfibrillar or granu- 
lar material, that probably corresponded to the ap- 
parently amorphous material described with optical 
microscopy, frequently appeared between the fibrils. 
Transitional aspects between the microfibrils and the 
granular material could be clearly seen (Fig. 5). 

The fact that, with few exceptions, Picrosirius stained 
specifically collagenous material,’ in association with 
the above-mentioned morphologic aspects, strongly 
suggested that this granular material was probably the 
result of the agglomeration of partially depolymerized 
collagen. However, these structures, despite their stain- 


ing red with Picrosirius, were not birefringent, a 
characteristic that one might have expected in collage- 
nous material whose molecules were not oriented in a 
fibrillar manner. 

The study of the diameter of the collagen fibrils from 
our material showed that the fibrils from nonpregnant 
cervices had a regular diameter, whose average (56.6 + 
5.5) coincided with our observations on the collagen 
fibers from other regions of the human body.'® '? On 
the other hand, the intrapartum cervices had irregular 
fibrils with smaller and more variable diameters, with 
an average of 42.1 + 11.3. The foregoing mor- 
phometric findings are illustrated in Fig. 6. These re- 
sults expressed quantitatively the above-mentioned 
corroded aspect of the collagen fibrils, and confirmed 
the hypothesis that this aspect was due to colla- 
genolysis. 

The study of the cell population in biopsy specimens 
of nonpregnant cervices showed that fibroblasts were 
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50 
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Fig. 6. Histogram showing the frequency of collagen fibril 
diameters in intrapartum and nonpregnant human cervical 
biopsy specimens. The fibrils from the intrapartum specimens 
show not only a smaller average diameter but also a distinctly 
higher variation in their values when compared to the fibrils 
from nonpregnant specimens. 


Table I. Comparative birefringency intensity 
(measured as % transmission) in seven specimens 
from nonpregnant and intrapartum human cervices, 
with use of the Picrosirius-polarization method in 
association with microspectrophotometry 


Nonpregnant | Intrapartum 


38.0 5.5 
40.3 6.6 
42.5 ke) 
49.1 1.4 
31.8 1.4 
65.1 2.8 
56.4 4.0 
Average 46.2 3.8 





the main constituent. In the intrapartum material the 
cellular population increased, with the appearance of 
mast cells and macrophages in addition to the fibro- 
blasts. The most common cell, however, was the neu- 
trophilic polymorphonuclear leukocyte, which heavily 
infiltrated the stroma. The characteristics of this mas- 
sive tissue invasion by neutrophils will be described 
further on. 

Quantitation of collagen fibrous material by mi- 
crospectrophotometry in association with the Picro- 
sirius-polarization method. The results obtained are 
presented in Table I. Observe that the light intensity 
emitted by the birefringency of Picrosirius-stained col- 
lagen fibers was considerably less in the intrapartum 
than in the nonpregnant material. Thus, if the average 
transmittance observed in the nonpregnant specimens 
was considered as 100%, the intrapartum material had 
an average transmittance of 8.3%. This speaks strongly 
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Fig. 7. Photomicrograph of an intrapartum specimen showing 
an intense passage of neutrophilic polymorphonuclear leuko- 
cytes across a venule (V) into the surrounding tissue. (X 340.) 


in favor of a massive decrease in oriented collagen mol- 
ecules associated with cervical dilation. These findings 
agree with the intense reduction in birefringent colla- 
gen fibers observed in histologic sections analyzed by 
the Picrosirius-polarization method and illustrated in 
Figs. 1 and 2. 

Chemical study of glycosaminoglycans. The results 
obtained are summarized in Table II, which shows that 
no great changes in the type and content of glyco- 
saminoglycans occurred relative to cervical dilation. 

The small relative increase in chondroitin sulfates 4 
and 6, and the moderate reduction in the dermatan 
sulfate contrast with the dramatic histologic and his- 
tochemical changes observed and suggest that they are 
of relatively little importance in this process. 

Neutrophilic polymorphonuclear leukocytes. The 
study of our material in the optical and electron micro- 
scopes revealed a series of characteristics in regard to 
the appearance and distribution of neutrophilic poly- 
morphonuclear leukocytes. In contrast to the findings 
in specimens from nonpregnant cervices, these cells 
appeared in great quantity in all of the specimens from 
intrapartum cervices. They were especially visible in 
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Fig. 8. Electron micrograph from an intrapartum biopsy specimen comparing an intravascular (right) 
with an extravascular (left) neutrophil. Observe the drastic reduction of the specific granules in the 
extravascular leukocyte. The arrowhead shows the capillary wall. (x 8,850.) 


Table II. Sulfated glycosaminoglycans composition of nonpregnant and intrapartum human cervices 














Total sulfated 
glycosaminoglycans 
(mglgram of dry tissue) 


Sulfated glycosaminoglycans ( %) 


Chondroitin 4/6-sulfates Dermatan sulfate 


Cervix Heparitin sulfate 












Nonpregnant 
l 2.23 <5 81.5 16.4 
2 2.48 <5 80.0 17.5 
3 1.95 <5 77.0 20.0 
Mean 2.22 <5 79.5 17.9 
Intrapartum 
1 2.63 5 63 22 
2 3.48 16 63 21 
3 2.50 17 69 14 
Mean 2.87 16 65 19 
the inner surface of the venules and frequently could thus suggesting that this degranulation process was fol- 
be seen crossing their walls and migrating between the lowed by the dissolution of these cells’ cytoplasm, and, 
collagen fibers of the surrounding tissue (Fig. 7). consequently, cell death. In many cases a positive rela- 
Once in the tissue, these cells had a tendency to lose tionship between the amount of infiltrated cells and the 
their specific granules, which appeared less numerous degree of collagenolysis could be observed. 
when compared to leukocytes in intravascular location Another suggestive aspect, seen by both optical and 
(Fig. 8). Isolated nuclei, with the morphologic charac- electron microscopy, was the appearance of a halo sur- 
teristics of neutrophil nuclei, were frequently found, rounding these intratissular neutrophils. Examination 
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with the electron microscope revealed that this halo was 
due to the disappearance of collagen fibrils around 
these cells. 

No infiltration of neutrophils could be observed in 
any of the specimens from nonpregnant cervices. 

We think that the above-mentioned characteristics 
strongly suggest an active participation of these cells in 
the process of cervical dilation. 

Preliminary observations performed in biopsy spec- 
imens obtained during pregnancy suggest that the pro- 
cesses of collagenolysis and infiltration of neutrophils 
occur throughout pregnancy but are accelerated prior 
to, and during, labor. 


Comment 

Our observations strongly suggest that an active col- 
lagenolysis occurs in order to prepare the cervix for 
parturition. Thus not only do the collagen fibers ap- 
pear dissociated in this process, but there is also optical 
and electron microscopic evidence of the lysis of these 
structures. Furthermore, the hypothesis of a lytic pro- 
cess was reinforced by our morphometric findings. 

The fact that the association of the Picrosirius-polar- 
ization method with microspectrophotometry shows a 
marked reduction in the quantity of collagen fibers in 
the intrapartum material, when compared to nonpreg- 
nant samples, confirms by means of a more refined 
method the above-mentioned observations. It is inter- 
esting to observe that the decrease in collagen fibers, as 
measured by the above-mentioned method, is much 
more intense than the results presented in the litera- 
ture measuring the amount of collagen in nonpregnant 
and intrapartum human cervices by means of its hy- 
droxyproline content.>-7 This discrepancy might be 
explained by the presence of the agglomerated Sirius 
Red-stained material present in the areas of intense 
collagenolysis. This material might consist of partially 
depolymerized collagen, as suggested by the fact that, 
although it stained with Sirius Red, no birefringency 
was observed by polarization microscopy. As such, it 
would preserve its high hydroxyproline content but 
lose its characteristic birefringency because of the loss 
of the molecular orientation originally present in its 
collagen fibrils. This material might also be responsible 
for the increase in collagen solubility observed in in- 
trapartum cervices.® 7 

The above-mentioned considerations lead us to be- 
lieve that the evidence presented here argues strongly 
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in favor of the existence of an extensive collagenolytic 
process during cervical dilation, which agrees with 
findings reported in the literature.>? Biochemical as- 
says for collagenase activity in biopsy specimens of 
nonpregnant and intrapartum cervices would be of in- 
terest to check this hypothesis. 

Our observations with regard to the intense infiltra- 
tion of neutrophils in the intrapartum cervices coincide 
with the findings reported in the literature. This pro- 
cess is so conspicuous that the pathologists have de- 
scribed a typical cervicitis present during. preg- 
nancy.'*"*” Analysis of the characteristics of this neu- 
trophilic invasion strongly suggests that these cells may 
play an important role in the process of cervical dila- 
tion. The fact that neutrophils are a well-studied source 
of collagenase!'~'® reinforces this idea. 

Since these observations suggest that the infiltration 
of neutrophils into the intrapartum cervix is a physio- 
logic phenomenon, the designation of cervicitis for this 
process may have to be reconsidered. 

Since no characteristic changes could be shown in the 
glycosaminoglycans of the intrapartum cervices, as 
compared to nonpregnant cervices, our findings do not 
support the suggestions*: + that these substances play a 
leading role in the process of cervical dilation. 

Summing up, we think that our findings point to 
collagenolysis as being the main process which allows 
cervical dilation by promoting tissue softening. The 
deposition of partially lysed collagen in the extracel- 
lular space probably explains the discrepancy observed 
between the modest changes in hydroxyproline content 
and the dramatic histologic and functional mod- 
ifications observed during cervical dilation. 


Addendum 


Since the submission of this manuscript, two papers 
that strongly support our hypothesis have been pub- 
lished. Thus, three forms of collagenase were detected 
in the human cervix (Kitamura, K., Ito, A., and Mori, 
Y.: The existing forms of collagenase in the human 
uterine cervix, J. Biochem. 87:753, 1980), and cervical 
collagenase activity has been found to be higher at par- 
turition than in nonpregnant cervices (Mochizuki, M., 
and Tojo, S.: Effect of dehydroepiandrosterone sulfate 
on softening and dilatation of the uterine cervix in 
pregnant women, in Naftolin, F., and Stubblefield, P. 
G., editors: Dilatation of the Uterine Cervix, New 
York, 1980, Raven Press, p. 267). 
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Effects of maternal cigarette smoking on fetal 
breathing and fetal movements 


r. THALER,. MoD: 

J. D. S. GOODMAN, M.B., M.R.C.O.G. 
Gs. SBA WES: D.M., ERCOG BRS. 
Oxford, England 


The effect of cigarette smoking on fetal breathing and fetal movements was studied in 10 women 
with low-risk pregnancy of 34 to 38 weeks' gestation. A continuous Doppler ultrasound method was 
used to measure fetal breath intervals. Smoking two cigarettes caused a small increase in the rate 
of fetal breathing (p < 0.01), which persisted for 60 minutes; the proportion of time the fetus spent 
breathing was not changed. There was a decrease in the number of fetal movements felt by the 
mother. These findings are discussed in relation to the alleged pathophysiologic effects of tobacco 


smoking on the fetus. (AM. J. OBSTET. GYNECOL. 138:282, 1980.) 


SINCE the first report on human fetal breathing in 
utero with the use of an ultrasound method,! a large 
body of literature has appeared? which concentrates on 
the incidence of breathing (i.e., the proportion of time 
that fetal breathing movements are present) rather 
than its pattern. Yet observations on sheep have shown 


that the pattern of breathing, whenever present, is of 


importance as a diagnostic index of fetal health.* Re- 
cently, it has become possible to record fetal breath 
intervals quantitatively by means of the continuous 
Doppler ultrasound method. Therefore, we have taken 
the opportunity to study the effects of maternal 
cigarette smoking on fetal breath intervals and on 
fetal body movements and to reexamine the effect of 
smoking on the incidence of breathing in low-risk 
pregnancy. 

The original reports on the effects of smoking on 
fetal breathing, with use of the A-scan ultrasound 
method to follow movements of the chest wall, de- 
scribed a reduction in the incidence of fetal breathing 
that lasted an hour or more.* è There are three reasons 
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for treating this evidence with reserve. First, although . 
injection or infusion of nicotine into the descending 
aorta of the pregnant ewe caused a decrease in fetal 
breathing accompanied by, and attributed to, hypox- 
emia, only doses of nicotine that were larger than those 
anticipated from human smoking were effective.® Sec- 
ond, observations on human fetal breathing activity by 
real-time B-scan and/or by continuous Doppler ul- 
trasound showed an incidence of breathing substan- 
ually less than that reported with the A-scan method. It 
seemed likely that the A-scan method recorded both 
breathing and body movements. And third, mea- 
surements in sheep showed that movements of the 
chest wall do not give a direct, reliable measure of fetal 
breathing.’ 

The present study showed that cigarette smoking 
does not reduce the incidence of fetal breathing, but 
does alter the frequency distribution of breath inter- 
vals, the mean rate of breathing, and the number of 
fetal body movements recorded by the mother. 


Material and methods 


Ten women volunteered for the study. They ranged 
in age from 20 to 34 years, had uncomplicated preg- 
nancies of 34 to 38 weeks’ gestation, and smoked 8 to 
25 cigarettes (of a middle tar yield) a day. Observations 
were made after the women had abstained from smok- 
ing for 12 hours or more, and after they had eaten a 
breakfast that contained at least 55 gm of carbohydrate 
and 345 calories (average, 80 and 482, respectively). 

Measurements were started between 0930 and 1000 
hours, 60 to 90 minutes after breakfast, with the 
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Fig. 1. Records of Doppler shift frequencies before and after 
filtering (above) from an ultrasound transducer on the mater- 
nal abdomen, showing the rise in frequency with increased 
velocity of fetal inferior vena caval blood flow on inspiration. 
The lowest record shows the breath interval derived instan- 
taneously from a peak detector. 


women in a semirecumbent position. Within the first 30 
to 40 minutes (the control period), each woman was 
given a light snack, which supplied, on the average, 25 
gm of carbohydrate and 250 calories. 

Each woman was monitored on 2 successive days, at 
the same time of day and after the same breakfast. This 
procedure was adopted in order to minimize, insofar as 
possible, the effects of episodic variation in fetal breath- 
ing, possibly associated with changes in sleep state. On 
the first day, five women were asked to smoke two 
cigarettes of their own brand at the end of the contrel 
period; no cigarettes were given on the following day 
(Group A). The procedure was reversed for the other 
five women, so that they had no cigarettes on the first 
day, and two cigarettes on the following day (Group B»). 
The women were randomly allocated to the two 
groups. Fetal breathing records were continued for 60 
to 90 minutes after the control period; this constituted 
the study period. The mean duration for smoking the 
two cigarettes was 15.5 minutes. Each woman recorded 
the presence of fetal movements. 

Fetal breathing was recorded by means of a continu- 
ous ultrasound Doppler instrument (Sonicaid D205 M) 
with a 2 MHz transducer, as described by Boyce and 
associates.* The audible Doppler shift frequencies, due 
to the increased velocity of flow in the great veins below 
the heart on descent of the diaphragm,” were recorded 
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Fig. 2. Rate of fetal breathing (+SE) on the control day (m) and 
on the day when two cigarettes were smoked (beginning at 
zero time, o). 


on a tape recorder (Sony TC 15350) and were later 
replayed into a peak frequency follower and analyzer.® 
The intervals between successive peaks were displayed 
on a multichannel recorder (MX-4 Devices Instru- 
ments, England). Fig. 1 demonstrates the output signal 
from the peak frequency follower, together with the 
corresponding breath intervals measured to within 100 
msec. Artifacts due to fetal or maternal movement 
were readily identified and were excluded. 

Mean breathing intervals and the root mean square 
(RMS) values were calculated for each 5-minute epoch; 
only segments that contained at least 30 breaths were 
used for further analysis. The proportion of time the 
fetus spent breathing was also calculated for each 
5-minute epoch. Statistical significance was determined 
by analysis of variance and paired t test, with each fetus 
serving as its own control. 


Validation 


Simultaneous visual real-time B-scan (Nuclear En- 
terprise Sector Scanner) and audible continuous Dop- 
pler ultrasound records of fetal breathing movements 
were made on a video-recorder. Over 5,000 breaths 
were identified by independent observers, with the use 
of visual signals and/or audible. Each observer pressed 
a key whenever he identified a breath, and the propor- 
tion of coincidences within 0.25 second was recorded. 
There was good agreement, but when both the audible 
signals were compared, the agreement was substan- 
tially better, 95% versus 92% for visual-visual and for 
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Fig. 3. Frequency distribution (%) of breath intervals on the control day (m) and during the control 
period of the day on which cigarettes were smoked (o). 
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Fig. 4. Frequency distribution (%) of breath intervals before (m), during (o, 0 to 15 minutes), and 


after smoking two cigarettes (4, 15 to 30 minutes). 


visual-audible comparisons. We concluded that it was 
easier to identify a fetal breath with certainty with the 
continuous Doppler method, which was also better re- 
peatable than visualization of the chest wall with the 
real-time method. 


Results 

The effect of smoking two cigarettes on fetal breath- 
ing rate is shown in Fig. 2. The mean breathing rates in 
the control periods of both the smoking and the 
nonsmoking days were similar, 46.2 + 1.8 (SE) min7! 
and 46.5 + 1.5 min™' respectively. The mean fre- 
quency distributions of breath intervals were almost 
identical during the control period of the two days (Fig. 
3), and showed evidence of a bimodal distribution. 


Within the first 5 minutes from the start of smoking, 
there was an increase in fetal breathing rate, which 
reached 54.2 + 3 min“! at 10 minutes (Fig. 2) and rose 
to a peak of 57.1 + 3.9 min“! between 20 and 25 min- 
utes. There was a shift to the left in the frequency 
distribution of breath intervals, the peak of which be- 
came higher. The shift was maximal between 15 and 30 
minutes (Fig. 4). Over the next 30 minutes the rate of 
fetal breathing declined. At 60 minutes it was still above 
the control level (50.4 + 3.3 min~', Fig. 2), and the fre- 
quency distribution was still somewhat to the left of that 
in the control period. An analysis of variance was car- 
ried out on the mean breathing rates in the control 
period and in the following four 15-minute epochs of 
the study period, with the use of the data from all 1Q 


Volume 138 





Number 3 
70 
60 
Ssu 450 
D 
£ 
£ 40 
oO 
2 
Ko) 
EO OHN i rrr ee 
s -30 (0) 15 30 45 50 
5 80 
[om 
N 
g 70 
= 
60 
50 
40 





30 Ly Ht 
Time in minutes 


Fig. 5. Incidence (proportion of time + SE) of fetal breathing 
with (below) or without (above) smoking two cigarettes. 


women. On the smoking day there were significant dif- 
ferences between the mean rates of breathing in the 
five epochs (p < 0.025). A paired t test between the 
mean rates of breathing in the control period and each 
of the following 15-minute epochs showed a significant 
increase in breathing rate in the first and second 15- 
minute epochs after smoking started (p < 0.01). 

The rate of breathing on the control day is shown in 
Fig. 2. Analysis of variance did not show a significant 
difference between the mean rates of breathing in the 
five epochs (p < 0.05). Table I shows the mean breath 
intervals for the control periods and the following two 
30-minute epochs for each day. 

The variability of breath intervals was determined as 
the RMS value of the differences from the mean. The 
RMS value for both the control periods was 397 msec. 
It declined slightly on both the smoking and nonsmok- 
ing days during the study period, to an average of 358 
msec. 

In order to determine whether the variability was 
related to the rate of breathing, regression analysis be- 
tween breath intervals and RMS values in 5-minute 
epochs was performed. A highly significant correlation 
was found between the two (r= 0.45, p < 0.001), 
thereby showing that variability increased as breaths 
slowed. This relationship held both before and after 
smoking. However, the regression lines obtained from 
all the 5-minute epochs on the control day and in the 
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Fig. 6. Numbers of fetal movements (per 30 minutes, +SE) 
recorded by the mothers with (o) or without (e) smoking two 
cigarettes. 


Table I. Mean values + SE of breath intervals (sec) 
in 10 human fetuses in the absence and presence of 
maternal smoking 


Maternal smoking 


Control period 1.29 + 0.006 (4,375) 1.30 + 0.006 (5,205) 
0-30 min 1.27 + 0.005 (4,227) 1.13 + 0.005 (5,676)* 
0-60 min 1.39 + 0.006 (3,492) 1.18 + 0.005 (6,407) 





The number of breaths analyzed are given in paren- 
theses. 


*Two cigarettes were smoked during the first 15.5 minutes, 
on the average. 


control period of the smoking day and that obtained 
after smoking started were not significantly different. 

The mean incidences of fetal breathing during the 
control period of the smoking day and on the control 
day were 64.8% + 2.7 and 54.9% + 8.0, respectively. 
Smoking had no significant effect on the incidence of 
breathing. There was also no change on the control 
day, and no significant difference between the two days 
(Fig. 5). 

The number of fetal movements felt by the mother 
was significantly reduced during the first 30 minutes 
after smoking started (p < 0.01). The number was still 
reduced during the next 30 minutes, but returned to 
the control level between 60 and 90 minutes (Fig. 6). 
No significant change was observed on the control day. 

Outcome of pregnancy. All 10 women were deliv- 
ered of infants vaginally. Seven had spontaneous de- 
liveries and three required forceps delivery, two be- 
cause of signs of fetal distress and one because of thick 
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meconium liquor (the fetal pH and heart rate pattern 
were normal). Seven deliveries were at term, and the 
average weight of the newborn neonates in this group 
was 3.21 kg (0.13 SD). One delivery was at 38 weeks’ 
gestation (2.7 kg), one at 37 weeks (2.83 kg), and one at 
36 weeks (1.93 kilograms). Apgar scores (1 and 5 min- 
utes) were normal in nine babies. The premature baby 
born at 36 weeks required an immediate intubation 
because of apnea, but was extubated at 5 minutes with 
an Apgar score of 5. 


Comment 


It has been suggested that there is a long-term asso- 
ciation between maternal cigarette smoking and fetal 
growth retardation, premature birth, and increased 
risk of stillbirth or neonatal death."” Both human stud- 
ies! and animal experiments'*~'® have been inter- 
preted as suggesting that fetal hypoxia, induced by 
nicotine or carbon monoxide in tobacco smoke, may be 
responsible. However, there is as yet no direct proof of 
these hypotheses. 

Our latest findings serve to set straight the previous 
record and present a paradox. The A-scan ultrasound 
method is liable to misinterpretation on several counts, 
including bidirectional movement of the fetal chest 
with each breath. The Doppler method of identifying 
fetal breathing has been well validated in both sheep 
and man,* ! '§ and has the advantage over real-time 
B-scans that breath intervals can be measured objec- 
tively to an acceptable degree of accuracy. The new 
findings show that the rate of fetal breathing is en- 
hanced after cigarette smoking, with no change in inci- 
dence. The difference from the previous findings re- 
ported from this and other institutions is attributed to 
the difference in methods. 

The paradox arises from the fact that maternal 
cigarette smoking is associated with a reduction in fetal 
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movements (as perceived by the mother) without a con- 
comitant decrease in the incidence of breathing and 
with a decrease in mean breath interval. The former 
observation needs verification by an objective method. 
Let us for the sake of argument assume that it is true. 
Atthe present moment, the only mechanism by which 
fetal body or limb movements are reduced is believed 
to be hypoxia. However, hypoxia is known to be asso- 
ciated with prolonged apnea in fetal lambs or monkeys, 
and this was not observed in our study. It is possible, 
then, that additional factors other than hypoxia may 
influence fetal body movements. Indeed, no adequate 
studies have been executed to discriminate between 
hypoxemia, acidemia, and hypoglycemia as a cause of 
the disappearance of fetal movements prior to death in 
utero. Yet all three are known to be associated with 
prolonged apnea in fetal lambs. 

The simplest explanation for the paradox is mul- 
tifactorial, that the decrease in mean breath interval is 
attributed to, for instance, hypercapnia, whereas the 
decrease in perceived movements is due to some other 
cause, at present unknown. Two points may be made, 
first that it is unlikely on present evidence that the fetus 
is subject, as a result of maternal smoking, to hypox- 
emia sufficient to reduce body and limb movements, 
since breathing is maintained and the rate is increased. 
Second, it is unlikely that nicotine, which certainly 
crosses the placenta in man,” has a direct action on the 
carotid bodies. The latter are relatively insensitive to 
pharmacologic stimuli in fetal lambs near term,2” ?! 
and maternal infusion of large doses does not appear 
to affect fetal breathing. 

We are grateful for the help of Professor A. C. 
Turnbull and the consultants who made their patients 


available, and to the patients themselves who gave so 
much of their time and interest to the study. 
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Time-lapse study of normal human trophoblast 


in vitro 


JUDITH LUECK, B.S. 
SILVIO ALADJEM, M.D. 


Chicago and Maywood, Illinois 


Time-lapse photographic observations of normal human trophoblast in vitro were made possible 
through the development of a new technique that allows for orolonged trophoblast culturing without 
stromal growth. Y body fluorescence and determinations of human placental lactogen (hPL) were 
used to confirm the specificity and viability of the cells in culture. Epithelioid cells (cytotrophoblast) 
with agranular cytoplasm, binucleated moderately granulatec cells, and multinucleated heavily 
granulated syncytial masses were observed. The cytotrophoblast was observed in mitosis, whereas 
the syncytium showed strand formation and reabsorption, along with mass movement of cells at 
time of confluency. This technique should stimulate a renewed interest in the in vitro studies of 
normal human trophoblast. (AM. J. OBSTET. GYNECOL. 138:288, 1980.) 


STUDIES OF normal human trophoblast in tissue cul- 
ture’ have had limited application as a result of the 
short survival of trophoblastic cells and stromal over- 
growth. Consequently, it has been suggested that in 
vitro experimentation with human trophoblast should 
be carried out on short-term (7 to 10 days) cultures 
only.” In 1975, Aladjem and Lueck? first reported suc- 
cessful inhibition of stromal growth in cultures of nor- 
mal trophoblast. Further refinement of this technique? 
now permits long-term (8 months) cultures without 
stromal growth. This report describes observations 
made by time-lapse photography of normal human 
trophoblast in vitro. 


Method and material 

Sixteen placentas were obtained from normal preg- 
nancies at term (38 to 42 weeks) under aseptic con- 
ditions from scheduled repeat cesarean sections. 
Immediately after delivery, the maternal aspect of the 
placenta was inspected for areas of gross pathologic 
conditions (infarction, calcification, ect.). From 
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normal-appearing areas, and after confirmation by 
phase-contrast microscopic study of fresh tissue speci- 
mens, approximately 20 grams of tissue (1 gram pieces) 
were sampled from the chorionic to the decidual plate 
and placed in sterile 0.1% trypsin in versene. The tissue 
was then minced with iridectomy scissors into pieces | 
cubic millimeter in size. Suspensions of cells were pre- 
vared by placing the pieces into 250 ml trypsinization 
dasks with 150 ml of 0.1% trypsin in versene and agitat- 
ing with a magnetic stirrer at slow speed for 1 hour. 
The cell suspension was then decanted into 50 ml cen- 
trifuge tubes and spun at 1,200 rpm for 15 minutes. 
The supernatant was removed and the cells were re- 
suspended in 10 ml of Ham’s F-12 media, 30% fetal 
calf serum with 100 units of penicillin and 100 ug of 
streptomycin per milliliter.* Trypan blue dye exclusion 
was used for viability testing. 

Approximately 10 ml of the resultant suspension was 
placed in a 250 ml Falcon flask (high-density plating). 
The flasks were tightly sealed and placed in an in- 
cubator at 37° C and left undisturbed for 14 days, at the 
end of which time half the media was exchanged and 
the flasks were again tightly sealed and incubated at 
37° C. After 21 days in vitro the flasks were examined 
for growth. If trophoblastic proliferation had begun 
(20 to 28 days in vitro), the cultures were refed, capped 
loosely, and placed in a conventional way in an in- 
cubator at a 37° C with 95% air and 5% CO». Cultures 
were subsequently fed once a week. Subcultures of 
confluent monolayers were obtained with 0.1% trypsin 

*GIBCO, Grand Island, New York. 
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Fig. 1. Normal human trophoblast 42 days in vitro (x 236). a, Epithelioid cell (cytotrophoblast) with 
agranular cytoplasm and single nucleus. b, Binucleated cell with moderate granulation of the cyto- 


plasm. 


in versene. Y body fluorescence was performed in pla- 
centas from male infants after the method of Lueck 
and Zaneveld.* Radioimmunoassay of levels of human 
placental lactogen* (hPL) were performed on the cul- 
ture media obtained at the time of feeding. A Nikon 
phase-contrast inverted MS microscope and CFMA 
cinematography equipment, at a speed of four frames 
per minute with Kodak Plus-X 16 mm reversal films at 
100x, were used for time-lapse photography. 


Results 


Trypan blue dye exclusion testing performed after 
trypinization showed an 87% viability. After 20 to 28 


days, 16% of established cultures showed no signs of 


growth. In the other 84% epithelioid cells that had a 
“fried egg” appearance were observed, firmly adherent 
to the bottom of the flasks. The cytoplasm of the cells 
was agranular, and the nucleus contained one or two 
prominent nucleoli (Fig. 1). Seven to 10 days later, syn- 


{Pharmacia Diagnostics, Piscataway, New Jersey 


cytial masses with multiple nuclei were present, and in 
contrast to the epithelioid cells their cytoplasm was 
heavily granulated (Fig. 2). Transitional zones between 
the agranulated epithelioid cells and granulated syncy- 
tial masses could be identified (Fig. 1). Characteristic of 
this area was an increase in granulation of the cyto- 
plasm, with a concomitant increase in the number of 
nuclei. There were no fibroblastic stromal cells. 

At the time of confluency, cells in cultures from pla- 
centas of male infants showed an 85% Y body fluores- 
cence. Levels of hPL in the culture media increased 
from an initial value of 1.7 (+0.3) ug/ml at 14 days of 
culture to 2.7 (+0.5) wg/ml at confluency. 

During the 8 months in culture, the flasks were sub- 
cultured three times. Cultures could not be maintained 
after the fourth attempted passage. 

Time-lapse photography showed the epithelioid cells 
(cytotrophoblast) in active mitosis, occurring within 
approximately 2 hours (Fig. 3). During this process the 
cells detached from the plastic surface and became 
rounded (Fig. 3, b). In metaphase, chromosomal 
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Fig. 2. Normal human trophoblast 65 days in vitro (x 354), Note multinucleated syncytial mass with 
11 nuclei, and heavy granulation of the cytoplasm. Compare with cells a and b in Fig. 1. Arrow points 
toward early stage of syncytial strand formations (see text). 


alignment could be observed. After telophasic separa- 
tion (Fig. 3, d), the two daughter cells were seen to 
flatten out on the plastic surface and assume epithelioid 
morphologic features. Syncytial strand formation oc- 
curred when syncytial masses migrated in two different 
directions (Fig. 2). The strands were eventually reab- 
sorbed back into one of the syncytial masses. As 
confluency was reached, mass movements of cell 
monolayers could be observed. Trophoblastic nuclei 
showed rotational and translational movement within 
the cytoplasm. 


Comment 


This new method promotes the growth of tropho- 
blastic cells while inhibiting stromal growth by a simple 
and rather unorthodox variation in tissue culture 
technique, i.e., high-density plating and hypoxia dur- 
ing the first 3 weeks in culture.* For the seasoned tissue 
culturist, the mere “appearance” of the flasks by day 


14, with dark brown culture media and tissue floating 
as a result of high-density plating, would be unaccept- 
able according to traditional techniques of culturing. 
This new method will test the culturist’s patience and 
stamina, but restraint will be rewarded, since between 
day 21 and day 28, 84% of the flasks will begin to show 
the classic “fried egg” appearance of healthy adherent 
epithelioid cells. At that time, traditional tissue culture 
techniques are followed and result in confluent cul- 
tures of trophoblastic cells, without stromal growth or 
overgrowth. Teleologically, it is not surprising that the 
trophoblast survives the initial 14 to 21 days of hypoxia 
but the stromal elements do not. Y body fluorescence 
studies of trophoblast from male infants and hPL val- 
ues of the media confirm that the cells observed are 
trophoblast. 

Thiede! described three types of cells in culture: the 
epithelioid, probably cytotrophoblast; the multinu- 
cleated, probably syncytium; and the fibroblasts. In our 
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Fig. 3. Composite of time-lapse photography of normal human trophoblast 57 days in vitro (x 127). 
a, Frame No. 1404. Arrow points to cell in the initial stage of mitosis. b, Frame No. 1494, 22.5 
minutes later. Arrow points to characteristic metaphase stage of cell in Frame a.c, Frame No. 1728, 
58.5 minutes after b. Arrow points to cell in telophase. d, Frame No. 1908, 45 minutes after c. Arrow 
points to two resulting daughter cells. 


studies, the “fried egg” cell, a large epithelioid cell with 


single nucleus, had the morphologic characteristics of 


cytotrophoblast, whereas the multinucleated cells were 
characteristic of syncytium. There were no fibroblasts 
or other stromal cells in our cultures. The similarity 
between Thiede’s study and ours, however, is only ap- 
parent. Most likely, the cells observed in Thiede’s study 
were not the result of active in vitro proliferation, but 
rather the result of dissociation of cells with a limited 
viability in culture until completely overtaken by ac- 
tively growing stromal cells. This contention is sup- 
ported by Valenti’s® time-lapse studies of normal tro- 
phoblast in vitro. He did not observe mitosis in cultures 
and noted the disappearance of both epithelioid and 
syncytial cells by day 10, with the stromal cells over- 
growing the cultures. Our time-lapse studies revealed 
active mitosis in the epithelioid cells (cytotrophoblast). 
Syncytial masses could be observed forming strands. 


Nuclear spinning and translational movement of nuclei 
within the cytoplasm, as well as mass movements of the 
cell monolayers, were seen, Such activity became in- 
creasingly apparent as confluency was reached, and de- 
terminations of hPL confirmed the metabolic viability 
of the cells in culture, as well as biologic specificity. The 
morphologic variation observed between the agranular 
cytoplasm of the epithelioid cells, the binucleated mod- 
erately granulated cells, and the multinucleated heavy 
granulated syncytial masses may have represented the 
in vitro differentiation of cytotrophoblast into syn- 
cytiotrophoblast with an intermediate cell. The granu- 
lations may have represented secretory activity. 

It should be noticed that this technique has not yet 
been successfully applied to the culturing of early tro- 
phoblast, although it has been successful with tropho- 
blast obtained after the thirtieth week of gestation. 
Why trophoblast from different gestational ages be- 
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haves differently in culture is not known. Also, the du- 
ration of cultures could not be maintained beyond four 
passages over an 8 month period. 


Studies to characterize in vitro metabolic activity of 


the trophoblast from both normal and abnormal preg- 
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nancies are currently in progress in our laboratory. It is 
hoped that this new methodology will stimulate a re- 
newed interest in the in vitro studies of normal human 
trophoblast. 
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Maternal and fetal immune responses to human 


trophoblast antigens 


PAMELA V. TAYLOR* 
Leeds, England 


Maternal and fetal cord leukocytes were tested in cytetoxicity assays against cultured 
autochthonous trophoblast cells. Significant lysis occurred with both categories of leukocyte, but the 
degree of cytotoxicity was less with fetal cells. These results suggest reduced fetal 
immunocompetence, the presence of fetal suppresso” cells, or the presence of histocompatibility 
factors in trophoblast. Both fetal and maternal sera exhibited blocking activity in these tests and the 
source of this activity is discussed. The presence of particulate placental antigen inhibited 
trophoblast lysis by maternal leukocytes and no difference was observed between the effects of 
autochthonous and heterologous antigens. (AM. J. OBSTET. GYNECOL. 138:293, 1980.) 


MATERNAL CELL-MEDIATED immunity to human 
fetal antigens has been demonstrated by an assay of 
the macrophage-migration inhibition factor with both 
neonatal lymphocytes! and placental extract? used as 
antigens and by lymphocytotoxicity tests with culturec 
trophoblast cells used as targets.? Serum factors mod- 
ifying such immune reactions have been shown to be 
present in both maternal" * and neonatal’ sera. Uncer- 
tainty remains as to the specificity of the response and 
the nature of the trophoblast antigens to which it is 
directed; whether these are tissue-specific, associated 
with some stage of ontogeny, or consist of histocom- 
patibility factors is unknown. In this study lymphocyto- 
toxicity assays were performed in an attempt to estab- 
lish the specificity of the response by testing the effects 
of fetal leukocytes on autochthonous trophoblast cells 
and comparing blocking by maternal and fetal sera. 
The response of maternal lymphocytes to cultured 
trophoblast apparently involves cellular contact,’ the 
recognition phase or the immune lysis possibly depend- 
ing on binding of lymphocyte receptors to trophoblast 
surface antigens so that the response should be inhib- 
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ited in the presence of particulate membrane antigen 
prepared from placental chorionic villous tissue. This 
inhibition test was used to investigate the nature of tro- 
phoblast antigenicity by comparing the effects of au- 
tochthonous and heterologous placental antigens. If 
these consist of histocompatibility factors no inhibition 
would be expected with heterologous placentas, except 
in individuals possessing cross-reacting antigens, which 
could be checked by tissue typing. 


Material and methods 


Trophoblast cultures were prepared from normal 
term placentas by trypsinization of chorionic villous 
tissue by the method of Thiede and Rudolph.” The 
culture medium consisted of 10% fetal calf serum 
(Wellcome) or maternal or fetal cord serum, where ap- 
propriate, in medium 199 (Wellcome), and the cells 
were grown on glass coverslips in Leighton tubes at an 
initial concentration of 1 x 10° cells per culture. 

At the time of culturing one entire cotyledon was 
removed from the placenta; the fetal membrane was 
removed, and a microsomal fraction was prepared by 
homogenization and differential centrifugation accord- 
ing to the method of Nairn and associates.* The frac- 
tion was resuspended in phosphate-buffered saline 
(pH 7.1) at a concentration of approximately 10,000 
ug/ml and stored at —20° C. This antigen was nonim- 
munogenic in lymphocyte transformation tests toward 
either the mother’s or unrelated maternal lymphocytes 
at a concentration of 100 ug/ml, the concentration 
used in the experiments. 

Heparinized (200 U/ml) and unheparinized mater- 
nal venous and fetal cord blood specimens were ob- 
tained at the time of delivery. Fetal and maternal sera 
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Table I. Numbers of surviving trophoblast cells in 
cultures incubated with maternal and fetal leukocytes 










Patient 2. Maternal 3. Fetal 

No. leukocytes added | leukocytes added 

1 330 67 184 

2 17 4 18 

3 221 62 154 

4 363 36 180 

5 201 97 121 

6 366 22 91 

7 59 17 20 

8 463 203 225 

9 116 119 171 
10 338 249 270 
11 429 184 211 
12 576 0 180 
13 511 115 163 


pe PY EE ER a ER RE See Al eae a Pe 
*Fetal calf serum medium. 


Significances of difference between: / and 2 = p < 0.01, 
between J and3 = p < 0.01, and between 2 and 3 = p < 0.05. 


Table II. Numbers of surviving trophoblast cells in 
cultures incubated with maternal and fetal leukocytes 
in the presence of maternal serum 













Patient 3. Fetal 


No. leukoeytes added 
l 376 432 213 
2 47 101 131 
3 343 351 256 
4 359 172 402 
5 340 368 287 
6 357 277 326 
a 246 189 290 
8 203 141 330 
9 401 497 430 

10 448 627 702 
11 751 672 711 
12 1,079 1,126 1,142 
13 535 468 277 





*Maternal serum medium. 
There were no significant differences. 


Table III. Numbers of surviving trophoblast cells in 
cultures incubated with maternal and fetal leukocytes 
in the presence of fetal cord serum 






Patient 3. Fetal 

No. leukocytes added 

1 306 454 208 

2 32 24 42 

3 309 321 112 

4 365 131 429 

5 451 273 177 

6 373 347 310 

7 229 82 108 

12 1,182 890 1,011 

13 511 366 322 


*Fetal cord serum medium. 
There were no significant differences. 








October 1, 1980 
Am. J. Obstet. Gynecol. 


were separated and stored overnight at 4° to 8° C. An 
aliquot of the heparinized specimens was used to type 
both maternal and fetal lymphocytes for 25 human 
lymphocyte A antigens with at least two antisera used 
for each. A leukocyte-rich fraction was obtained from 
the remaining aliquots by sedimentation with one third 
the volume of plasmagel for approximately 30 minutes 
at 37° C and stored overnight at 4° to 8° C. 

‘Twenty-four hours after the trophoblast cultures 
were started, the fetal and maternal leukocytes were 
washed six times in medium 199 and 4 x 10° viable 
cells (tested by exclusion of trypan blue) added per 
culture to separate groups of cultures in either a fetal 
calf serum or a maternal or fetal cord serum medium. 
Control cultures received fresh medium containing the 
appropriate serum with no leukocytes added. Addi- 
tional groups of cultures having maternal leukocytes 
added in fetal calf serum medium also received 100 ug 
of either autologous or heterologous microsomal frac- 
tion per culture. A minimum of three cultures were 
included in each group. After 5 days’ incubation the 
cultures were terminated and numbers of surviving 
trophoblast cells were assessed as previously described.* 
Statistical analysis of the data was performed by apply- 
ing Student's t test. 


Results 


A total of 20 normal term placentas from women of 
varying parity were examined. A comparison of the 
cytotoxic effects of maternal and fetal leukocytes on 
autochthonous trophoblast cells is shown in Table 1. 
Significant reduction in trophoblast cell numbers oc- 
curred in both groups. However, the cytotoxic effect of 
fetal cells was less than that of maternal cells and this 
difference was statistically significant (see Table 1). The 
presence of maternal serum reduced trophoblast lysis 
by both maternal and fetal leukocytes (Table II) and a 
similar effect was observed in the presence of fetal cord 
serum (Table I1). The presence of placental antigen in 
the cultures significantly reduced trophoblast cell lysis 
and there was apparently no difference in the degree 
of inhibition achieved with autochthonous and heterol- 
ogous preparations (see Table IV). 


Comment 

Maternal lymphocytotoxicity toward fetal tropho- 
blast cells has been demonstrated in vitro* * " and the 
specificity of the cytotoxic effect was investigated with 
lymphocytes from male and female donors, the latter 
both nulliparous and undergoing normal term deliv- 
ery.” The period of incubation in the present study, 
chosen to facilitate cell counting, may not have pre- 
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Table IV. Effect of autochthonous and heterologous placental antigen on maternal cell-mediated cytotoxicity 
toward trophoblast cells and relationship with histocompatibility typing 















3. Maternal 
lymphocytes plus 


2. Maternal 


lymphocytes 
added 


1. Medium 
control 
cultures * 






Patient 
No. 





2 N.T. N.T. NOE; 

5 201 OF 185 
13 511 115 464 
14 683 467 661 
15 86 48 79 
16 324 231 267 
17 417 222 226 
18 485 257 423 
19 113 80 123 
20 170 136 125 








autologous antigea 













4. Maternal Human lymphocyte No. of 
lymphocytes plus antigen typing matched 
heterologous antigen (A, mother; B, baby) antigens 


N.T. A. 2,W27 = 
B. N.T.+ 

134 (24) A. 2,12,W10 l 
B. 2,W10 

523 (2) A. 2,W14 1 
B. 2,3,W14 

490 (13) A. 1,2,8,12 l 
B. 2,11,12 

73 (14) A. 11,5 l 
B. 1,11,5,8 

200 (15) A. 2,12,W14 0 
B. 3,W14,W18 

207 (16) A. W28,12,W5 0 
B. W28,W5 

439 (17) A. 1,2,7 0 
B. 1,2,W15 

126 (18) A. 2,7,W15 2 
B. 2,W15,W17 

110 (19) A. 2,3,W10,W17 2 
B. N.T.+ 


Significance of difference between / and 2 = p < 0.05. There were no other significant differences. N.T.: Not typed. 


*Fetal calf serum medium. 
+Human lymphocyte antigen typing of mother used. 


+Numbers in parentheses indicate patients donating heteroogous antigen. 


cluded sensitization in vitro. Treatment with trypsin 
reduces the amount of mucoprotein present on the 
trophoblast cell surface but this is resynthesized rapidly 
in vitro? so that any sensitization occurring is probably 
not to altered trophoblast. However, correlation with 
maternal immune responses occurring in normal 
pregnancy remains unclear but the test does suggest 
the presence of antigens on the trophoblast surface 
and, moreover, that fetal leukocytes recognize some 
trophoblast antigens as foreign and are capable of im- 
mune reactivity toward them. Reduction of trophoblast 
cell numbers in the test cultures was not due to deple- 
tion of nutrients in the medium; cell-free supernatants 
from mixed cultures of trophoblast cells and either ma- 
ternal or fetal leukocytes removed on days 3, 4, and 5 
supported trophoblast cell growth to an extent indis- 
tinguishable from control cultures in fresh medium. 
The quantitative difference between maternal and feta! 
cell-mediated immunity may be associated with a re- 
duced fetal immunocompetence. The evidence for this 
is conflicting as far as response to phytohemagglutinin 
is concerned, with reports of greater!! and reduced’? 
responsiveness. Neither of these studies allowed for 
serum effects. Ayoub and Kasakura® observed the sup- 
pressed response of fetal lymphocytes in both adult 
and fetal plasma but it was suggested that traces of 


plasma factors may have remained on the lymphocyte 
surface. The leukocytes in the present study were 
washed extensively before testing so that the reduced 
reactivity of fetal cells may have been a consequence of 
the heterogeneity of trophoblast antigens, possibly in- 
cluding histocompatibility factors to which the fetal 
cells would not respond. Another possibility concerns 
the presence of a population of suppressor T cells in 
fetal blood which may modulate the response to tro- 
phoblast antigens. It has been shown that adult lym- 
phocytes require activation by immune complexes be- 
fore significant suppressor activity can be detected." 
The fetal cells may have been activated by maternally 
derived immune complexes so that their immunosup- 
pressive effect was apparent in cultures containing only 
fetal calf serum. Of course the maternal lymphocytes 
would be primed in the same way and the quantitative 
difference in cell-mediated immunity between mater- 
nal and fetal lymphocytes may reflect the finding that 
there are many more suppressor T cells in cord blood 
than in adult blood." 

The immunosuppressive effect of maternal serum 
may be due to both specific factors such as antibody or 
immune complexes and the nonspecific suppressive ef- 
fects of, for example, pregnancy hormones.* 4 These 
results demonstrate that such factors block fetal lym- 
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phocyte-mediated cytotoxicity as well as maternal lym- 
phocytes, suggesting that they have their effect both on 
the lymphocyte and at the trophoblast surface. Mater- 
nal immunoglobulin G crossing the placenta may con- 
tribute to the observed blocking effect of fetal serum. 
Immunosuppressive maternal a- and B-proteins prob- 
ably do not cross the placenta” but @,-fetoglycoprotein 
has been shown to be immunosuppressive" and is still 
detectable in newborn infants. Therefore, there may be 
both maternal and fetal contributions to the blocking 
effect of fetal serum. 

It has been shown" that binding of mouse lympho- 
cytes to target cell surface antigens was inhibited in the 
presence of nonimmunogenic particulate and soluble 
membrane antigens, the inhibiting effect being in this 
case strain-specific. If the trophoblast cultures are 
taken as a whole, inhibition was achieved equally with 
autochthonous and heterologous antigen. The mean 
number of matched antigens for the pairs tested was 
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0.88 and there did not appear to be any correlation 
between degree of inhibition and number of matched 
antigens in any individual case (Table IV). This might 
suggest that histocompatibility factors are not the 
recognized elements in the reaction of maternal lym- 
phocytes to trophoblast cells but that tissue-specific an- 
ligens are involved, However, this would not be consis- 
tent with the data from the lymphocytotoxicity tests, 
and this finding may be associated with the method of 
preparation of the placental antigen, involving me- 
chanical disruption of the chorionic villous tissue and 
probably giving rise to a very heterogenous mixture of 
antigens. A method of preparing relatively pure tro- 
phoblast surface membrane has been developed" and 
studies with this more specific preparation in an inhibi- 
tion assay of trophoblast antigens are under way. 

I thank Mr. J. E. Wood for technical help, and the 
Regional Blood Transfusion Service, Bridle Path, 
Leeds, for the tissue typing. 
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Ultrasound measurement of fetal limb bones 


JOHN T. QUEENAN 
GREGORY D. O'BRIEN 
STUART CAMPBELL 


London, England 


A study was made of 41 patients with known menstrual dats in whom the duration of gestation, as 
determined by physical examination and ultrasound scan, corresponded with those dates. 
Examination of the fetal limb lengths was done every 1 to weeks, starting at 8 weeks’ gestation. A 
Kretz Combison 100 ultrasound sector scanner with a 2.5 MHz transducer (velocity = 1,540 

meters per second) was used. A freeze frame was used when the full bone length was visualized, 
and then electronic calipers were employed to measure its full length. Serial measurements of the 
humerus and femur and the radius-ulna and tibia-fibula complexes were made. The values were 
expressed as means + 2 standard deviations for eack weex of gestation. The growth of the fetal 
limb bones was linear from 12 through 22 weeks’ gestation, but the various bones appeared to grow 
at different rates. The femur was the first to be well definec and the easiest to measure with 
reproducibility. All of the limb bone lengths correlate with gestational age and may serve as 
indicators of skeletal dysplasia. A patient who was delivered of an infant affected with diastrophic 
dwarfism syndrome was diagnosed at 16 weeks’ gestation to have a fetus affected with this 
problem. Two other patients whose pregnancies were at risk for skeletal dysplasias were correctly 
diagnosed to be normal. (AM. J. OBSTET. GYNECOL. 138:297, 1980.) 


WITH THE NEWER focused real-time ultrasound 
scanners it is possible to visualize and measure fetal 
bones accurately in early pregnancy. During this peri- 
od, the fetus is extremely active,! but despite this mo- 
bility, the limb bones can be defined in full outline by 
the use of real-time scanning and freeze-frame. A 
standard curve for limb bone measurements in early 
pregnancy is described, thus providing a new parame- 
ter for studying fetal development. 


Material and methods 


Forty-one pregnant patients were studied. The men- 
strual dates were known, and the duration of gestation. 
determined by physical examination and ultrasound 
scan, corresponded with those dates. Examination of 
the fetal limb bones was done every 1 to 3 weeks, start- 
ing at 8 weeks’ gestation. When possible, bilateral mea- 
surements were obtained. 
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The ultrasound examinations were done with a 
Kretz Combison 100 sector scanner with the use of a 
2.5 MHz transducer (velocity = 1,540 meters per sec- 
ond). A freeze-frame was used when the full fetal limb 
bone length was visualized, and then electronic calipers 
were employed to measure its length. 

Serial measurements of the humerus and femur, and 
of the radius-ulna and tibia-fibula complexes were 
made. Each bone had to be examined in several planes 
and from different angles in order to ensure that the 
ultrasound image of the entire bone had been vi- 
sualized, and that only that bone had been included in 
the measurements. Errors in both directions, shorten- 
ing or lengthening, were possible if angulation of the 
transducer took a tangential section of the bone or su- 
perimposed adjacent bones. 

The femur was the earliest to be well defined and was 
the easiest to measure with excellent reproducibility” 
(Fig. 1). Often, the iliac bone would be superimposed, 
and it was necessary to distinguish this bone so that it 
would not be included in measurement of the femur. 
The femur was identified from 8 weeks’ gestation and 
could be measured accurately from 10 weeks’ gestation. 
Mild physiologic “bowing” of the femur was also ob- 
served quite often after 18 weeks’ gestation. The tibia- 
fibula and the radius-ulna were measured as “com- 
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Fig. 2. Ultrasound scan of a fetal humerus at 15 weeks’ gestation (arrows). Note the proximity of the 
scapula (S). 
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Table I. Comparison of ultrasound measurements with x-ray measurements, taken to the nearest millimeter, 
of the limb lengths of aborted fetuses i 


Gestational age 
T 


15 wk 19 20 19 19 17 19 15 15 











19 wk and 3 days 32 33 30 32 29 31 28 29 
20 wk and 1 day 34 34 32 33 S15 32 30 29 
23 wk and 3 days 47 46 42 43 42 40 39 41 


Table II. Femur 





11 10.2 
12 12:5 
13 14.8 
14 17.9 
15 20.8 
16 24.1 
17 26.4 
18 29.4 
19 32.3 
20 36.1 
21 39.7 
D 22 42.8 





1.8 
2.4 
4.5 
a 
3.1 
3.6 
2.9 
2.3 
3.0 
3.8 
SD 
3.4 






No. of 
determinations 





11 9:7 1:5 10 

12 12.0 3.1 14 

13 15.1 5.9 17 

14 18.0 3.4 13 

15 20.6 4.2 17 

16 24.0 3.2 12 

17 26.0 3.5 11 

18 28.7 2.0 13 

i 19 31.0 3.9 17 

20 34.9 3.9 14 

21 36.4 4.3 12 

22 40.4 3.6 9 
plexes” because it was difficult to measure a single 
bone. The ulna appeared to be slightly longer than the 
radius, and, thus, difficult to measure independent of 
it. The radius-ulna and tibia-fibula complexes were 
easier to measure in the early stages of pregnancy, but 
as the gestational age increased, the extreme mobility 
of these distal bones made difficult the measurement of 
the full length of the complex. The humerus was the 
v bone most difficult to define accurately, because of its 
proximity to the chest wall and its apparent continuity 

, with the scapula and clavicle (Fig. 2). 


On each occasion, several measurements were made 





determinations 





Arithmetic mean | +2 SD 
(mm) (mm) 
9.2 1.5 


11 9 
12 11.1 3:2 15 
13 12.9 3.8 16 
14 16.4 4.5 13 
15 19.8 4.3 18 
16 22.8 2.9 15 
17 24.9 3.4 12 
18 27.1 3.0 14 
19 29.5 3.8 19 
20 33.8 4.6 13 
21 35.0 3.4 10 
22 38.7 3.8 10 









No. of 
determinations 


11 9.0 2.9 6 
12 11.1 29 10 
13 12.1 4.8 12 
14 14.1 2.8 10 
15 17.8 4.1 15 
16 20.2 4.8 11 
17 23.4 3.9 13 
18 25.2 37 9 
19 28.3 4.2 13 
20 30.7 2 11 
21 33.9 4.9 14 
22 37.3 4.2 12 


on each limb until three closely corresponding results 
were obtained within a 2-mm range. An average of the 
three was then used. Each examination took approxi- 
mately 15 minutes, although with a very active fetus it 
could take longer. 

To substantiate the validity of our technique, we 
scanned four patients who were undergoing induced 
abortion with normal pregnancies at known gestations 
from 15 to 23 weeks. The period of gestation was 
confirmed by ultrasound biparietal diameter, and then 
measurements of the limbs were made. Roentgeno- 
grams of the aborted fetuses were performed, and 
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Fig. 3. Length of femur plotted against weeks of gestation. 


measurements of bone lengths were made. The ul- 
trasound measurements of the limb bones compared 
favorably with the limb bone lengths visualized on 
x-ray films. The comparison of these measurements is 
illustrated in Table I. 

In early pregnancy, these fetal limb bones are com- 
prised of a primary ossification center (calcified) plus 
proximal and distal cartilaginous structures. The roent- 
genologic examination shows only the ossification 
center. Itappears that ultrasound fetal limb bone lengths 
correspond to the ossification centers as seen on x-ray 
films. 


A subsequent eight cases confirmed the correlation of 


measurements of the fetal femur by ultrasound and x-ray 
examination. Generally, the ultrasound measurement 
was l to 2 mm greater than the x-ray one, perhaps 
because of beam-width effect and lateral loss of resolu- 
tion. 


Results 


The measurements of the various limbs grouped ac- 
cording to weeks of gestation are presented in Tables 
II to V. The weeks of gestation indicate weeks com- 
pleted from the first day of the last normal men- 
strual period. The data are presented as the arithmetic 
mean + 2 standard deviations. The number of deter- 
minations for each week of gestation is also presented. 
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Fig. 4. Length of humerus plotted against weeks of gestation, 


As illustrated in Figs. 3 through 6, it appears that the 
growth of all of the limb bones was linear from 12 weeks’ 
gestation. The different measurements of limb bone 
length had similar growth curves. The femur had the 
largest weekly increments (approximately 3 mm per 
week), and the tibia-fibula had the smallest at 2.5 mm per 
week. Measurements of the femur had generally the 
smallest weekly standard deviation, which thus reflects 
the greater ease of measurement and the better repro- 
ducibility. 


Comment 

In 1929, Scammon and Calkins’ published post- 
mortem data after measuring limbs of fetuses between 8 
weeks and term. Mahoney and Hobbins? reported data 
for full arm and leg lengths determined on 22 aborted 
fetuses. Both of these studies provided data on external 
measurements, which included bone and soft tissue. To 
date, there is little information in regard to fetal limb 
bone lengths in early gestation. The present study estab- 
lishes ultrasound measurements specifically for fetal 
limb bone lengths. 

The measurements +2 SD have been determined for 
the bone lengths of the fetal limbs. These measurements 
represent the bone lengths for 95% of the normal popu- 
lation and provide the means to study patients who are at 
risk for skeletal dysplasias. 
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Fig. 5. Length of radius-ulna complex plotted against weeks 
of gestation, 


Patients who have a history of a child affected with a 
specific skeletal dysplasia or multiple congenital mal- 
formations can be screened during the second trimes- 
ter. If a skeletal abnormality is present, it may be de- 
tected early enough for termination of pregnancy, if 
desired. If no skeletal abnormality is present, serial de- 
terminations of the fetal limb lengths will monitor the 
growth of the limbs in order to assure normal devel- 
opment. 

Subsequent to this study, three patients were exam- 
ined who were at risk for skeletal dysplasias. In two, the 
fetuses had normal long bone measurements up to 24 
weeks’ gestation and were allowed to continue to term. 
At delivery, the babies were found to have normal limb 
lengths. The third patient was diagnosed as having a 
fetus with a limb-reduction deformity. She was a 28- 
year-old Caucasian, gravida 2, para 1, whose first child 
was a diastrophic dwarf. She was referred for ul- 
trasound examination at a menstrual age of 13 weeks 
and 5 days. The crown-rump length was 43 mm, which 
corresponded to a gestational age of 11 weeks. Three 
weeks later, an ultrasound examination of the fetal 
limbs was performed. The difficulty in adequately out- 
lining the limbs at this gestational age suggested an 
abnormality. A femur length of 9 mm was recorded 
(normal range, 13 to 20 mm). 


At 16 weeks’ gestation it was possible to obtain a re- 
e 
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Fig. 6. Length of tibia-fibula complex plotted against weeks of 
gestation. 


producible femur length measurement of 13 mm 
(normal range, 19 to 26 mm). This was well below the 
expected range for the period of gestation. A diagnosis 
of dwarfism was made on the basis of markedly 
shortened femur measurements. Because diastrophic 
dwarfism syndrome includes varus clubfoot, micro- 
gnathia, and cleft palate, fetoscopy was used to deter- 
mine the degree of fetal malformation. It revealed that 
the limbs were abnormally short and curved. Fetal fea- 
tures were consistent with a diagnosis of diastrophic 
dwarfism. 

After discussion with the patient, the pregnancy was 
terminated; postmortem examination confirmed the 
gross shortening of the long bones, varus deformities, 
micrognathia, and cleft palate.” 

Since the length of the femur can be determined 
easily, and since the physiologic variation is relatively 
small, it may be helpful in establishing the correct ges- 
tational age. The growth of the femur is linear from 12 
to 22 weeks. It may be used as an alternative to or in 
conjunction with the present parameters measured by 
ultrasound. 


We wish to express our thanks to the Department of 
Radiology, and to Dr. Driver for pathologic review. 
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Possible acceleration of neurological maturation 
following high-risk pregnancy 


CLAUDINE AMIEL-TISON 


Paris, France 


Evidence of an advance in neurological maturation of 4 weeks or more was detected in 16 infants 
with gestational ages between 30 and 37 weeks. These infants were all from pregnancies in which it 
is fair to conclude that one form or another of intrauterine stress was in operation. The hypothesis is 
advanced that unfavorable intrauterine conditions can induce an acceleration of neurologic 


development. (AM. J. OBSTET. GYNECOL. 138:303, 1980.) 


Since BuDIN first noted the wide-awake, hyperac- 
tive behavior of the small-for-date infant, the idea that 
unfavorable intrauterine conditions may accelerate the 
development of the infant’s central nervous system has 
been publicized. 

This idea was first supported by the observation that 
experimentally produced small-for-dates rats opened 
their eyes 24 hours earlier than control rats.! Then 
Gould and associates? first reported clinical evidence of 
accelerated neurological maturation induced by in- 
trauterine stress. This paper reports the details of 16 
infants, identified in the course of a routine practice, in 
whom the neurological age was 4 weeks or more in 
advance of gestational age (as estimated from the 
mother’s last menstrual period). 

Since an advance of 4 weeks is probably outside the 
95% confidence limits of an estimate based on a neuro- 
logical examination,” it constitutes evidence in support 
of the hypothesis that advanced neurological matura- 
tion can occur. 


Patients and methods 


The 16 cases were selected from 1,400 infants of 


gestations between 30 and 37 weeks, admitted to the 
neonatal department between 1972 and 1978. The 
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upper limit of 37 weeks was chosen because estimation 
of gestation by the neurological method becomes very 
uncertain at 38 weeks and above. Cases were reselected 
only when the mother could provide a precise men- 
strual history which corresponded to the obstetrician’s 
clinical examination of the mother. Details of antenatal 
history were obtained from the obstetrician’s record. 
Maternal hypertension was defined as a diastolic pres- 
sure equal to or greater than 90 mm Hg on two or 
more occasions. The small-for-date infant was defined 


as having a birth weight below the tenth percentile of 


Lubchenco’s* intrauterine growth curve. Neurological 
maturation was assessed by a method previously de- 
scribed.” ® This method gives an estimate of neurologi- 
cal age within a 2-week interval for 16 separate tests. 


All infants were examined on the first and third days of 


life. Cases were selected only when all 16 tests were 
within the same 2-week intervals on both days. 


Results 


Table I gives details of findings in the 16 infants. The 
estimated advance in neurological development was be- 
tween 4 and 7 weeks. 

Hypertension was noted in seven mothers. Four 
mothers had chronic hypertensive disease, and three 
had pregnancy-induced hypertension. Three mothers 
had uterine malformations. Glucocorticoids had been 
given in four cases to accelerate fetal lung develop- 
ment. Three mothers had twins, and three had triplets. 
Ovulation had been stimulated pharmacologically in 
five of the six multiple pregnancies. 

Allinfants survived. Only three infants one of thema 
triplet, were small for dates. Nine of the infants had a 
satisfactory neonatal course with only transient respira- 
tory distress in four of them. The remaining seven 
showed a range of illnesses frequently encountered in 
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Table I. Details of 16 cases of accelerated neurological maturation 

















Head 
circumference 
(cm) 


Gestatienal 


age 
(wk) 







Neurological 
age 
(wk) 











Case Birth weight 


(gm) Gestational history 





1 F 1,520 42 29 30 34 Uterine malformation 
2 M 1,990 47 32 33 37-38 Permanent hypertension (previous 
stillbirth) 
3 M 2,130 46 30 33 37-38 Twin pregnancy, pre-eclamptic 
toxemia 
4 F 1,000 37 29 34 38 Permanent hypertension 
5 F 1,340 40 28 34 38 Pre-eclamptic toxemia 
6 M 1,150 37 28 30 36 Triplet pregnancy, ovulation stim- 
7 M 1,330 42 29 30 34 ulated 
8 M 1,500 42 29 30 34 
g M 1,460 39 27 28 35-36 Vaginal bleeding, repeated false labor, 
prenatal glucocorticoids 
10 M 1,460 41 28 31 35-36 Pre-eclamptic toxemia 
11 M 1,180 38 26 28 32 Repeated false labor 
12 F 2,000 45 31 34 38 Permanent hypertension 
13 M 2,360 48 34 36 40 Diabetes—Class D, permanent hyper- 
tension 
14 M 1,500 43 28 31 35-36 Uterine malformation, premature rup- 


mature rupture of membrane for 6 
days, prenatal glucocorticoids 
1,830 42 5] 33 38 Uterine malformation, ovulation stim- 
42 28 33 a ulated, twin pregnancy, premature 
rupture of membranes for 7 days, 
prenatal glucocorticoids 


15 
16 


ay 
— 
a 
© 
© 





*Below Lubchenco’s tenth percentile. 


any group of low—birth weight infants. One had a sub- of gestational age is not always available and, however e 
arachnoid hemorrhage and apneic spells but was nor- obtained, is also subject to natural variation. 
mal at follow-up. One required mechanical ventilation Since only 1% of the babies of gestational ages be- 
for severe respiratory distress syndrome. Two had en- tween 28 and 37 weeks showed definite evidence of 
terocolitis. One had low Apgar scores and later devel- advanced neurological development, we cannot rule 
oped signs of a patent ductus arteriosus. One devel- out the possibility that they represent the extreme 
oped hyperexcitability which persisted at 5 months of upper end of a normal distribution. However, since we 
age. One had an exchange transfusion as treatment for selected only cases in which we felt very confident in 
a high hematocrit. the diagnosis, the 1% was almost certainly an under- 
estimate of the true incidence. 

Comment Futhermore, we can reasonably assume that the 95% 

A clinical study such as this one meets with three confidence limit of +23 days reported by Finnstrém® 
major difficulties. (1) The normal variation in the result has been reduced in this particular study since all new- 
of a neurological examination is considerable, accord- born infants were evaluated by the same observer, rul- 
ing to Finnstrom.* The 95% confidence limit for a neu- ing out the usually poor reproducibility of this type of - 
rological estimate of gestation is +23.4 days. (2) Unfa- clinical evaluation. Therefore, only two factors must be 
vorable intrauterine conditions are hard to identify and considered: First, the error of estimating the gesta- 


impossible at present to quantify. (3) A reliable estimate tional age from the last menstrual period is at best * 1 
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Intrauterine 
growth 
retardation * 






Neonatal course Follow-up 






0 Arachnoid hemor- Normal at 2 yr 
rhage, apneic spells 

0 Normal No information 

0 Exchange transfusion No information 
for high hematocrit 

4 Normal Normal at 4 mo 

+ Normal No information 

T Normal Normal at 4 mo 

0 Transitory respiratory Normal at 4 mo 


distress syndrome 
0 Severe respiratory 

distress syndrome, 

artificial ventilation 


Normal at 4 mo 


0 Hyperexcitability Persisting hyper- 
excitability at 5 
mo 

0 Transitory respiratory No information 

distress syndrome 

0 Low Apgar score, pa- Normal at 5 mo 

tent ductus arterio- 
sus 

0 Necrotizing entero- Normal at 3 mo 

colitis 

0 Low Apgar score, Normal at 11 mo 


transitory respira- 
tory distress syn- 
drome, mild abnor- 
mal neurological 
signs 

0 Transitory respiratory 
distress syndrome 


Normal at 9 mo 


0 Normal Normal at 6 mo 
0 Necrotizing entero- Normal at 6 mo 
colitis 





week; second, although not known, the biological vari- 
ations are probably at least +1 week. 

To demonstrate that maturation is advanced by in- 
trauterine stress, it would be necessary first to select a 
group of pregnancies in which the unfavorable in- 
trauterine conditions were objectively identified and 
second to show a significant increase of advanced neu- 
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rological maturation compared to a control group. 
This kind of proof is not available at present, but de- 
tails of the pregnancies listed in Table I do provide 
some qualitative support for the hypothesis. 

In each case there was evidence of some unfavorable 
intrauterine factor such as chronic hypertensive dis- 
ease, pregnancy-induced hypertension, uterine mal- 
formation, or multiple pregnancy. The incidence of 
hypertension found in seven of the 16 pregnancies 
(47%) is much higher than the incidence of hyperten- 
sion found (according to a similar definition) in 52 of 
352 pregnancies (14%) resulting in premature delivery 
between 28 and 37 weeks during the 2-year period of 
1976 to 1978. 

We can only speculate on whether or not the steroids 
given to four of the 16 mothers contributed to an ad- 
vance in maturation, 

As mentioned in the introduction, accelerated neuro- 
logical development has been produced in rats sub- 
jected to intrauterine malnutrition by restriction of vas- 
cular supply to the uterus.* More recent experiments 
have shown a more rapid turnover of tryptophan and 
serotonin in the brains of undergrown rats than in the 
brains of normal rats.? This may well be relevant since 
serotonin appears to play a role in the maturation of 
the nervous system of several species. ~ !? 

The influence of unfavorable intrauterine conditions 
in accelerated maturation may not be confined to the 
central nervous system. Gould and associates’ re- 
ported an advance in both pulmonary surfactant and 
neurological development in eight of 51 infants from 
high-risk pregnancies. They also reported that 25 in- 
fants with accelerated surfactant development also had 
signs of neurological advancement. 

Finally we may speculate whether corticosteroid se- 
cretion by the fetus, in response to stress may play a 
role in the induction of these effects. Liggins and 
Howie’! have demonstrated an accelerating effect of 
glucocorticoids on lung development and De Lemos’ 
reported a parallel advance in maturation of both the 
lung and the brain following experimental injection of 
glucocorticoids into the fetus. 
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Technical failures in tubal ring sterilization: 


Incidence, perceived reasons, outcome, and 


risk factors 


I-cHENG CHI, M.D., Dr.P.H. 
STEPHEN D. MUMFORD, Dr.P.H. 
LEONARD E. LAUFE, M.D. 
Research Triangle Park, North Carolina 


Six centers participated in comparative studies of femal2 sterilization conducted by the International 
Fertility Research Program. The incidence of technical tziluras (or failed attempts) was compared 
between patients sterilized with the tubal ring and those sterilized with other tubal occlusion 
techniques. The tubal ring was associaced with a higher failure rate than electrocoagulation, the 
Rocket clip, or the modified Pomeroy technique. Of 1,035 tubal ring sterilizations, there were 38 
technical failures. Reasons given by the operators for tre fa lures, by frequency of occurrence, were 
surgical complications, conditions preexisting in the patiants, and problems with the instruments. 
Mest of these failures were remedied by changing to other tachniques. In two patients, the 
procedure was completed by changing the approach frem laparoscopy to laparotomy. In five others, 
sterilization was not completed. Case-control analysis was performed and three risk factors were 
delineated: obesity, prior use of an intrauterine contraceptive device and previous abdominal 


operations. (AM. J. OBSTET. GYNECOL. 138:307, 1980.) 


\ 


INCREASED acceptance of female sterilization for con- 
traceptive purposes during the last decade’ can be 
partly attributed to the acceptance of the laparoscope, 
the widespread use of minilaparotomy, and the devel- 
opment of new tubal occlusion techniques. The safety 
and efficacy of these new techniques have been exam- 
ined extensively, but the problem of technical failures, 
frequently referred to as failed attempts, has often 
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been ignored, in spite of its important bearing on satis- 
Taction of the patient and efficiency of the program. 
Furthermore, exclusion of patients with technical fail- 
ures from these analyses has resulted in an underesti- 
mated rate of complications and a distorted picture of 
the benefit/risk ratio of a sterilization technique. 

Use of the tubal ring for sterilization is safer than 
electrocoagulation,': ? and is more effective in prevent- 
ing poststerilization pregnancies than the other me- 
chanical devices, namely, the prototype spring-loaded 
clip and the tantalum clip.* + This study compares the 
incidence of technica] failures in patients sterilized with 
the tubal ring with that of failures in patients sterilized 
by other techniques. It also examines the natural his- 
tory of the ring failures with regard to the operators’ 
perceived reasons for failure, management, outcome, 
and risk factors. 
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Table I. Incidences of technical failures in tubal ring and other tubal occlusion techniques, by center and 


surgical approach 


Pa 












Comparative tubcl 


Technical failures 






Surgical approach occlusion techniques 
A Laparoscopy Tubal ring 131 10 7.6 
Electrocoagulation {p < 126 0 0.0 
0.01 by Fisher’s exact 
test) 
B Laparoscopy Tubal ring 150 2 1.3 
Electrocoagulation (N5*) 150 0 ‘0.0 
Ct Laparoscopy Tubal ring 300 2 0.7 
Prototype spring-loaded 300 8 1.0 
clip (NS*) 
Dt Laparoscopy Tubal ring 96 9 9.4 
Rocket clip (p < 0.01 by 96 0 0.0 
Fisher’s exact tes:) 
E Culdoscopy Tubal ring : 109 3 2.8 
Tantalum clip (NS*) 113 1 0.9 
F Minilaparotomy Tubal ring 249 12 4.8 
. Modified Pomeroy 250 4 1.6 


ip < 0.01 by x? tzst 


*NS = Not significant. 


tin this center, postabortion and postpartum patients were studied. 
In this center, double-puncture laparoscopy was the approach used. - 


Table II. Reported reasons for technical failures in 
patients undergoing tubal ring sterilization 


No. of 

Reason patients 
Surgical complications 

Transected tube(s)* 15 

Mesosalpingian bleeding 1 

Severe pain l 

Subtotal 

Preexisting conditions 

Pelvic adhesions 9 

3 


17 (44.7%) 


Thick tube or hydrosalpinx 
Subtotal 
Instrument problems 


4 
13 (34.2%) 
Trocar too short to reach the peritoneal cavity 4 


Failure of ring applicator 2 

Unspecified 2 
Subtotal 8 (21.1%) 
Total 38 (100%) 


*Three with hematoma. 


Material and methods 


In June, 1975, the International Fertility Research 
Program (IFRP) started to coordinate comparative fe- 
male sterilization studies among its network of con- 
tributing physicians. To qualify for participation, the 
physicians must have.demonstrated similar competency 
in both tubal occlusion techniques to be compared and 
must have agreed to comply with the following protocol 
requirements: (a) patients voluntarily requesting female 
sterilization for contraceptive purposes were to be ran- 
domly allocated to one of the two techniques; (b) the 


‘ 


Table III. Outcome in patients undergoing tubal 
ring sterilization, with and without technical failures 












Without 
technical 
failures 






| With technical 
failures 


73.7 
50.0 


% With surgical difficulties 
% With surgical complications : 
Length of operation (in minutes) 15,3 + 1.10* 8.4 + 0.14* 


% Hospitalized for 1 or more 39.5 28.3 
days after sterilization - 
procedure 

% With early complications 9.1 20.0 


*Mean time + standard error. 


patients were to receive follow-up care, with their 
complications and complaints recorded by a physician 
who was unaware of the technique used; (c) all the 
collateral procedures (e.g., type of anesthesia, preop- 
erative medication, and surgical approach) were to be 
the same for the two groups of patients; id) all con- 
tributing physicians were to use the same standardized 
form for recording data and the same definitions of 
terms. Although there was to be only one operator in 
each center, this requirement was not strictly enforced 
because of practical difficulties. 

Previous abdominal and/or pelvic operations and 
moderate obesity were not considered to be contraindi- 
cations for sterilization. 

By January, 1978, six centers had completed a com- 


parative study in which the tubal ring was one of the 
e 
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Table IV. Risk factors associated with technical failures by reported reasons in patients undergoing 
tubal ring sterilization* 








Reasons for. tec'nica! failure 


Surgical complications Instrument problems - 










: Cases Controls Cases Controls ` Cases Controls Cases Controis 
Risk factor (N = 15) (N =30) (N = 13) (N = 26) (N = 8) (N = 16) (N = 36) (N = 72) 

Obesityt ‘ ; $ ; 

No. of patients 0 1 4 2 4 0 8 3 

% of patients 0.0 3.3 30.8 7.7 50.0 0.0 22.2 42 

x? value 0.50 : 208 > 8.00 5.45 

p value NSt Nee, ~ <0.01 <0.05 

Odds ratios - - - i œ 7.50 
Prior IUD use 

No. of patients 7 6 ; 5, E E 3 "2 15 10 

% of patients 46.7 20.0 38.5 . 7.7 37.5 12.5 © 41.7 13.9 

x? value 4.57 5.53 2.00 11.76 

p value <0.05 —  <0.05 NS , <0.01 

Odds ratios “5.00 9f0 . - - 6.00 
Previous abdominal l J 

operations . : . . ' 

No. of patients 2 3 > 5 l (O 0 7 4 

% of patients 13.3 10.0 38.5 3.8 0.0 0.0 19.4 5.6 

x? value © 010 : 6.75 ; s 0.00 4.55 

p value i NSE <0.C1] NS <0.05 

_ Odds ratio : - 10.0 - ' 3.50 . 


*y? value and odds ratios were calculated by matched triplet analvsis.* This table, however, is presented in the usual manner for 


simplicity and clarity. l 
tObesity = 120% or more than the desirable weight. 
NS = Not significant. i > ; 


two techniques used. Four centers were in Asia, and 
one each was in the Middle East and Europe. In five 
centers, only interval patients whose last pregnancies 
had terminated at least 42 days prior to sterilization 
were studied. In the other center, Center C, postabor- 
tion and postpartum patients were studied, The sur- 
gical approaches were single-puncture laparoscopy 
(three centers), double-puncture laparoscopy (one cen- 
ter), culdoscopy (one center), and minilaparotomy (one 
center). Tubal occlusion techniques compared with 
the tubal ring were electrocoagulation, the prototype 
spring-loaded clip, the Rocket clip, the tantalum clip, 
and the modified Pomeroy technique (Table I). The 
mean age of the patients was 32.5 years, and their 
mean parity was 4.7. 

A technical failure was defined as a sterilization pro- 
cedure that was uncompleted or that was completed by 
changing to a tubal occlusion technique or surgical ap- 
proach other than the one originally planned. 

Patients sterilized with the tubal ring and patients 
sterilized by other techniques were compared within 
each center with respect to the incidences of technical 
failures. Either the chi-square test or Fisher’s exact test 
was used for statistical evaluation; differences with’a p 
value of <0.05 were considered to be statistically sig- 
nificant. Analysis was then confined to tubal ring pa- 


tients only. Technical failures were examined for per- 
ceived reasons and management of the failures by the 
operators. Patients with and those without technical 
failure were then compared by outcome. Finally, the 
risk factors associated with tubal ring failures were de- 
-lineated by a casé-control analysis in which a case (pa- 
tient with technical failure) was individually matched 
with two controls (patients without technical failure) by 
age (within 5 years), center, operator, and date of op- 
eration (one control was selected immediately before 
and one immediately after the operation date of each 
case). Since in each center the same collateral proce- 
dures were used throughout, they are automatically 
matched. Chi-square tests and odds ratios for matched 
triplecs® were used to evaluate the statistical significance 
as well as the strength of association. 


Results 


- The incidence of technical failures in patients steril- 
ized by the tubal ring was significantly higher than that 
in patients sterilized with electrocoagulation (Center 
A), Rocket clip (Center D), or the modified Pomeroy ` 
technique (Center F) (Table 1). The tubal ring patients 
also had a higher incidence of technical failures than 
electrocoagulation patients in Center B and tantalum 
clip patients in Center E, but the number of failures in 
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-these two centers was too small for meaningful com- 
parison. Only the prototype spring-loaded clip showed 
an incidence of failure similar to that of the tubal ring 
(Center C). z 

The reasons reported by the operators for the tech- 
nical failure in 38 tubal ring patients were (a) surgical 
complications in 17 cases, (b) preexisting conditions in 
13 cases, and (c) instrument deficiency in eight cases 
(Table II). l 

In all but seven failures, sterilization was completed 
by changing the technique but still using the original 
approach. In most cases, the alternate technique was 


the one being used for comparison in that center, ap- . 


parently because of the operator’s experience and the 
convenience of equipment. The other seven failures 
were more serious: two laparoscopic procedures were 


completed by subsequent laparotomy (one failure was: 


due to transected tubes, the other to pelvic adhesions), 
and in five cases (two via laparoscopy and three via 
culdoscopy) the procedure was abandoned without re- 
sort to other techniques. , 

The outcome in the 38 tubal ring patients with tech- 
nical failure was assessed by comparison with the out- 
come in the remaining 997 tubal ring patients without 
failure. These two groups had a generally similar dis- 
tribution by surgical approach. It is not surprising that 
the failure patients had (a) a much higher rate of surgi- 
cal complications and surgical difficulties since, in 
many cases, these were the conditions that led to the 
change in technique, (b) a longer operation time as a 
result of the change, and (c) a longer hespitalization 
after the sterilization procedure, which may have been, 
in part, a result of the more frequent use of general 
anesthesia in the failure patients (44.7%) than in the 
patients without failure (18.4%). What is surprising is 
the lower early complication rate reported at the 7- to 


2l-day follow-up visit by the failure- patients (9.1%) . 


than by the nonfailure patients (20.0%) (Table III). 


Thirty-six tubal ring patients with technical failures, 


were each successfully matched with two controls; 
operators could not be matched for the other. two pa- 
tients. The following risk factors were delineated in 
association with the ring failures, and their respective 
odds ratios were calculated: obesity* (7.50), prior use of 
an intrauterine contraceptive device (IUD) (6.00), and 
history of abdominal operation (3.50) (Table IV). 
Besides age, which was matched at the outset, the 
mean parity and the husbands’ mean level of education 


*Obesity was defined as 120% or more of the desirable 
weight for different heights, with use of the Metropolitan Life 
Insurance Company’s actuarial tables for women ê 
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were similar between cases and controls. Reported in- 
cidences of induced abortions were low in both groups. 
Prevalence of pelvic infection* was higher in the 
cases, but the difference was at borderline significance 
(0.05 < p < 0.10; odds ratio = 2.67). However, the 
proportion of women who previously used oral con- 
traceptives was. significantly lower in cases than in con- 
trols (p < 0.05, odds ratio = 0.46). 

When the triplets were broken down by the reported 
reasons for failure. of the case member, failures due to 
complications during the procedure were significantly 
associated with prior use of an IUD, failures due to 
preexisting conditions were associated with prior use of 
an IUD, as well as a history of abdomir.al operation; 


and failures due to instrument problems were associ- 


ated with obesity (Table IV). 


Comment 


Pooling data on tubal ring patients from the six com- 
parative studies gives a technical failure rate of 3.7 per 
100 procedures, which is identical to the surgical com- 
plication rate. Thus, ignoring the incidence of technical 
failures when evaluating a sterilization technique is not 
justified. 

Use of the tubal ring for sterilization is associated 
with a statistically higher technical failure rate than use 


_ of electrocoagulation, the Rocket clip, or the modified 


Pomeroy technique. This finding cannot be attributed 
to differences'in characteristics of the patients, since 
random allocation eliminates this potential bias. How- 
ever, since each of these results came from a single 
center, similar comparative studies in other centers are 
needed to ensure that these findings were not a result 
of a center effect.t 

The actual reason for the technical failures may not 


. be so clear-cut as reported, since most failures probably 


were caused by an interplay among the hast factors, the 


. operator’s skill; and the instrument usec. Tubal tran- 
‘sections, for example, may have been due to a combi- 


nation of adhesions, lack of operator experience, and 
difficulty with the instrument. However, analysis of risk 
factors by a breakdown of the technical failures accord- 
ing to reported reasons yielded results with biologic 
plausibility, and it appears that the operators’ report of 
‘the primary reason for technical failure carries consid- 
erable validity.’ -. 


*Pelvic infection was defined as any infection of the uterus, 


‘adnexa, or other pelvic organs. This definition is admittedly 


vague, and there may be seme variations in diagnostic criteria 
used among the study centers. 


tFor instance, in Cer:ter A, there was concern that training 
in the tubal ring technique was not adequate. 
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Technical failures can also be due to the surgical ap- 
proach.* However, the majority of the: technical fail- ` 
ures in the ring patients can be attributed to the ring 
technology itself. Close to half ‘of these failures were 
due to tubal tears, a common complication due to the 
necessary mobilization of the. tube for APPIE of 
the ring.” 

In spite of the difficulties encountered during the 


operation, fewer tubal ring patients with zechnical fail- 


ures than nonfailure patients reported early complica- 
tions. There are at least three possible explanations for 
this interesting finding: (a) when surgical conditions 
indicate the need for a change in operative technique, 
it is to the patient's benefit to change to another proce- 
dure; (b) patients who had a change in operative tech- 
nique received more attention and perhaps better care; 
or (c) the techniques that were used to complete the 
procedure are associated with a lower early complica 
tion rate. 

-Tubal ring patients. with technical failures had a 
lower 6-month follow-up rate (47.4%) than those with 


no failures (80.6%). No poststerilization pregnancies. 
were reported by the former, whereas five pregnancies - 


were reported by the latter group. 


| 


One risk factor, obesity, was the reason for four of ` 


the eight failures due to instrument problems—the 
trocar was not long enough. to reach the ae 
cavity. 

The second risk factor,.prior use of an ‘rub, “was 
associated with technical failures that were reportedly 
due to either surgical complications or patients’ pre- 
existing conditions. Previous studies have suggested 
that use of an IUD is one of the etiologic factors in 
pelvic inflammatory disease.£" In this study, 38.7% of 


the users of an IUD and 25. 9% of the: nonusers had . 
pelvic infection, a statistically nonsignificant differ ence. 


Itis possible that in some cases.the prior use ‘of an IUD 


could have caused tubal changes in the absence ofclini-} : 


cally overt pelvic infection and may. have contributed. to 
these technical failures. Discretion shoud be employed 
in regard to tubal ring sterilization in a patient who has 
used an IUD. Prior use of oral contraceptives was’ sig- 
nificantly less frequent among cases than among con- 
trols, but the strength of its negative association with 
ring failures is much weaker than that ofthe positive 
association of IUD use. Whether the use of oral con- 


traceptives, as some studies have suggested, 4 15 may: 


exert some protective ete against . pelvic infection, 


“For instance, at Center E, all three failures, in aia the 


` sterilization procedures were not completed, were steriliza- 


tions attempted via culdoscopy,.thus illustrating the reduced : 


mancuverabihty in that approach. 
e 
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. and, hence, technical failures in tubal ring sterilization, 
needs to be clarified. 


The third risk factor, previous abdominal opera- 
tions, is associated with technical failures claimed to be 
due to conditions preexisting in the: patients. Eleven 
patients included in the case-control analysis had pre- 
viously undergone abdominal operations (nine had 
had an appendectomy, one had had a cesarean section 
and-an appendectomy, and one had had an abdominal. 
bladder operation); seven were failure cases and orily 
four were controls (the expected number of controls is 
14, under the null hypothesis). The outcome of the 
seven failure cases was more serious: in only three pa- 
tients was the sterilization completed by changing the 


‘technique, two required laparctomy for completion of 
‘the procedure, and sterilization could not be completed 


in two. This finding suggests that caution must be used 
when patients with previous abdominal operations un- 
dergo tubal ring sterilization procedures, especially 
those done via laparoscopy or culdoscopy. ; 
Results from any case-control study should be re- 


-viewed carefully for possible biases. Our data were 


from prospectively conducted clinical trials, and in- 
formation on all possible risk factors was obtained be- 
fore sterilization. Technical failure, the dependent 
variable, is a clear-cut surgical event, which could cate- 
gorize the cases and the controls with little ambiguity. 
Careful matching has further eliminated most of the 


'. important confounding variables, including operators 


and their experience.'® '’ The weakness of this study is 
the lack of a wider range of-detailed information to 
confirm the possible causal role of the risk factors _ 
identified. The small number of triplets, as well as the 
heterogeneity of the technical failures with regard to 


‘their reported reasons, prevented us from attempting a` 
. multivariate atialysis. However, the fact that only six of 
the 36 failure’cases simultaneously possessed two of the 


three identified risk factors, and that the odds ratio 
increased to 12.0 for these patients suggests that the 
effects of these risk factors on ring failures are gen- 
erally independent and probably additive. 
Confirmation’ of whether the findings from this, 
case-control analysis of tubal ring sterilization are 


' applicable’ to, other tubal occlusion: techniques awaits . 


the results from similar studies on other techniques. 


- However, it would not be surprising to find similar risk 


i factors delineated, possibly with different strengths of 


associations because of the particular characteristics of 


.. each of these techniques. 


We would like to thank Dr. Lawrence L. Kupper for 
reviewing the draft of this paper. 
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Trophoblastic disease. monitoring: Evaluation of 
pregnancy- SPee Bi- -glycopřotein 


TIMOTHY J. OBRIEN 
EVA ENGVALL 

j. B. SCHLAERTH 

C; PAUL MORROW, 

Los Angeles and La folla, California 


Pregnancy-specific 8,-glycoprotein (SP,) was evaluated as a potential marker protein for monitoring 
trophoblastic disease. Four patients w th post-molar pragnency accompanied by spontaneous titer 
remission and three patients with nonmetastatic trophoblastic disease were found to have. 
regression curves for both human chorionic gonadotro3in (hCG) and SP, which closely followed 
-each other. Of three patients with metastatic choriocarcinoma, two were shown to have discordant 
hCG and SP, patterns. SP, in both cases was plateauing or rising while hCG continued to fall. Two 
other patients are described, one with a spontaneous “emission, and one who previously had had 
choriocarcinoma and was found to have low levels of hCG with higher levels of SP,. (AM. J. OBSTET. 


GYNECOL. 138:313, 1980.) 


RADIOIMMUNOASSAY (RIA) of human chorionic go- 
nadotropin (hCG) is routinely and successfully used to 
monitor therapy in patients with choriocarcinoma. For 
this purpose, hCG can be regarded as the model tumor 
‘marker. However, the shortcomings associated with the 
use of hCG-RIA! are based on the chemical similarities 
of hCG to other hormones. Even antisera raised against 
the isolated beta subunit of hCG cross react to some 

extent with luteinizing hormone (LH) because of the 
homologoes amino acid sequence in the beta subunits 
of these hormones. Therefore, high levels of LH may 
interfere with the quantitation of low levels of hCG. 
Although more specific antisera to hCG have. been 
produced, in recognitiori of the unique carboxy termi- 
nal amino acid sequence of hCGg,’ the resulting assays 
have proved to'be less sensitive. 
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Because of some of the problems inherent in hCG- 
RIA, other products of the normal and malignant tro- 
phoblast should be evaluated as potential tumor mark- ` 
ers. Pregnancy-specific 8;-glycoprotein (SP,)* * is a 
strong candidaté for supplementing hCG in this re- 
spect. Indeed, several reports describe the use of assays 
for SP, as an adjunct to assays for hCG in monitoring, 
trophoblastic‘tumor activity,*~? as well as in monitoring 
normal or abnormal pregnancy." Overall, these stud- 
ies show that SP, provides a sensitive measure of preg- 


‘nancy and trophoblastic tumors, but in most instances, 


assays for SP, were found to be less sensitive than assays 
for hCG in detecting these conditions. On the other 
hand, in some individuals, SP; may be present in the 
absence of hCG and may, potentially; be more dis- 
criminatory than hCG, 

We have further explored the potential of SP, in 


monitoring trophoblastic disease by sequentially mea- 
“suring levels of SP; in 12 patients under surveillance at 
‘the Western Trophoblastic Disease Center, and com- 


paring the SP, levels in these patients with the hCG 
levels. In agreement with previous studies, we found a 
close correlation between SP, and hCG levels in most of 
the patients during the course of treatment. In general, 
SP, seems to be less sensitive than hCG as an indicator 
of disease. However, in some cases, SP, and hCG show 
discordant behavior. Although at present these results 
cannot be used to the benefit of the patient, further 
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Fig. 1. C. G., a 15-year-old primigravid girl, underwent suc- 
tion curettage for hydatidiform mole in December, 1977 
(uterine size = 14 weeks, gestational age = 27 weeks). Both 
the hCG and SP, titers dropped promptly after evacuation to 
nondetectable levels. hCG reached the maximum sensitivity 
level after approximately 2 months, and the SP, titer disap- 
peared within 5 weeks. The patient became pregnant in 


November, 1978, and underwent a spontaneous abortion. In . 


May, 1979, she again became pregnant and was delivered of a 
term infant. The patient is proceeding well at the present 
time. Solid line = hCG; dashed line = SP,; arrow = suction 
curettage. 


studies may show that low or negative levels of SP; are 
more conclusive than low levels of hCG. 


Material and methods 


Collection and storage of samples. Blood was col- 
lected without additives and stored at +4° C. Serum 
was removed within one day and stored at —20° C until 
analyzed. 

Radioimmunoassays of hCG and SP,. Purified 8 
subunit of hCG (Lot CR119-2) was a gift from Drs. 
Robert Canfield and Griff Ross. Antiserum to the 6 
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Fig. 2. T. C., an 18-year-old primigravid girl, underwent 
evacuation of a hydatidiform mole in November, 1977 (uter- 
ine size = 18 weeks, gestational age = 25 weeks). The hCG 
and SP, titers fell quickly, reaching baseline within just over 2 
months for hCG and within 6 weeks for SP,. The patient has 
been in stable remission since that time. Solid line = hCG; 
dashed line = SP,; arrow = suction curettage. 


subunit was raised in rabbits, and a radioimmunoassay 
was developed with the use of hCG purchased from 
Boehringer Mannheim Biochemicals. Iodination of the 
hCG molecule was carried out monthly by the Chlo- 
ramine-T method. Incubation of the primary antibody 
with the iodinated antigen and cold standard or sample 
was done in 250 ul of buffer (0.05M Tris, 0.025M 
ethylenediaminetetra-acetic acid, 0.5% bovine serum 
albumin) overnight at 4° C. Second antibody (goat an- 
tirabbit IgG) was then added (100 ul, 1 to 10 dilution) 
along with carrier normal rabbit serum (50 wl, I to 8 
dilution). After incubation for 2 hours at 4° C, 1 ml of , 
cold buffer was added and the tubes were centrifuged 
at 2,000 x g for 30 minutes. The supernatant was aspi- 
rated and the pellets were counted in a Nuclear- 
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Fig. 3. B. C., 24 years old, gravida 2, para 1, abortions Q, 
underwent evacuation of a molar pregnancy by suction curet- 
tage in December, 1977 (uterine size = 18 weeks, gestational 
age = 13 weeks). Before evacuation the titer for serum hCG 
was 592,000 mIU/ml, and for SP, it was 55,000 ng/ml. Chest 
x-ray findings were normal. Large theca-lutein cysts were 
present ir: both ovaries. Oral contraceptives were prescribed. 
Both the hCG and SP, levels fell through mid-March, when 
she had a transient elevation in both hCG and SP,. SP, levels 
reached baseline in May, and hCG levels, in June. Persistently 
low levels of hCG were found from July through October, and 
during this time the SP, was not detectable, The patient was 
referred to the prenatal clinic in October, 1979, w:th a normal 
pregnancy at 3 months’ gestation. Solid line = hG; dashed 
line = SP,; arrow = suction curettage. 


Chicago Gamma Counter. The sensitivity of the assay 
was less than 1 mIU (0.4 ng) per milliliter and had an 
LH cross reactivity of 7% at 50% binding. Boehringer 
hCG (Lot 1368101) was standardized against National 
Institutes of Health hCG standard and was used for the 
whole study. 

SP, was purified from placental extracts," and anti- 
sera were raised in rabbits. Double antibody radioim- 
qunoassay was performed as described by Engvall and 
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Fig. 4. M. A., 22 years old, gravida 2, para 1, abortions 0, 
underwent suction curettage for hydatidiform mole in No- 
vember, 1977 (uterine size = 18 weeks, gestational age = 25 
weeks). After evacuation the hCG and SP, titers continued to 
fall through January 9, 1978, at which time she was lost to 
follow-up. She subsequently presented for medical care in 
June, 1978, and continued to have low titers of hCG ranging 
from 1.6 mlU/ml to 5.2 mIU/ml. Initially, she also showed a 
detectable SP, titer, but this returned to baseline by the end of 
June, 1978. She continued to show low titers of hCG through 
February, 1979, during which period she was maintained on 
oral contraceptives. Simultaneous LH levels during this pe- 
riod were all <1.5 mIU/ml. The patient was again Jost to 
folow-up in March, 1979. Solid line = hCG; dashed line = 
SP,; arrow = suction curettage. 


Yonemoto,” except that samples of serum were tested 
at a 1 to 10 dilution, and total volume was | ml. The 
lower limit of detection was 2 ng of SP, per milliliter of 
serum. Interassay variation was less than 20% in the 
range of 2 to 50 ng/ml. 


Results 


For purposes of analysis, the study patients were di- 
vided into four separate groups: (1) post-molar preg- 
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Fig. 5. V. M., 16 years old, gravida l, para 0, abortions 0, 
underwent suction curettage for a hydatidiferm mole in Oc- 
tober, 1976 (gestational age = 30 weeks). Toxemia accom- 
panied the pregnancy. Oral contraceptives were prescribed. 
The titers before evacuation were 283,000 mIU/ml for hCG 
and 48,000 ng/ml for SP,; these fell to 670 for hCG and 150 
for SP, 2 weeks after evacuation. The hCG titer then rose 
steadily to 6,900 despite a second curettage. The SP, titer 
leveled off at 150 to 200 ng/ml. Five-day courses of actinomy- 
cin D chemotherapy were given on six occasions from’ 
November 23, 1976 to January 31, 1977, during which time 
the hCG and SP, values dropped to baseline. Diagnosis: 
postmolar, nonmetastatic trophoblastic disease. Solid line = 
hCG; dashed line = SP,; arrow = suction curettage; Act. D = 
actinomycin D treatment. 


nancy with spontaneous titer remission; (2) nonmetasta- 
tic trophoblastic disease; (3) metastatic choriocarcinoma; 
and (4) unusual cases. 

In Group 1 (Figs. 1 through 4), two types of patient 
were seen. Patients C. G. and T. C. (Figs. 1 and 2) had 
relatively low initial levels of hCG and SP, and showed 
a prompt decrease in both markers after molar evacu- 
ation. Levels of hCG before evacuation were higher 
than those of SP; (13,000 mIU/ml hCG compared to 


nee miv/mi 
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Fig. 6. T. C., 31 years old, graviċa 6, para 3, abortions 2, 
underwent evacuation of a hydatidiform mole by suction 
curettage in October, 1976. After an initial drop in both the 
hCG and SP, titers through November 10, the hCG titer 
began to rise and the SP, titer plateaued. At this time, single- 
agent chemotherapy (Aci. D) was begun and continued until 
March, 1977. By that time the hCG titers had reached a low 
but detectable level (5 to 10 mIU/ml} and the SP, levels had 
reached baseline. On March 2, 1977, the patient underwent a 
hysterectomy which revealed no evidence of trophoblastic dis- 
ease. The hCG titer became nondetectable thereafter. Solid 
line = hCG; dashed line = SP,; arrow = vaginal hvsterec- 
tomy; Act. D = actinomycin D treatment. 


2,200 ng/ml SP, for Patient C. G.; 74,000 mIU/ml hCG 
compared to 47,000 ng/ml SP, for Patient T. C.) and 
remained higher during the precipitate drop in both 
markers within 6 weeks of evacuation. In these pa- 
tients, SP, became undetectable before hCG. 

The second two patients in Group 1, B. C. and M. A. 
(Figs. 3 and 4), started out with somewhat higher levels 
of hCG and SP, before evacuation, but both levels de- 
creased rapidly after evacuation. However, both pa- 
tients showed fluctuating low levels of hCG, mostly in 
the absence of SP. Fig. 3 shows a transitory rise in hCG 
in April, 1978, accompanied by a similar rise in SP. 
However, a later elevation of the hCG level to 4 or 5 
mIU/ml in July and August, 1978 was not accom- 
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Fig. 7. J. P., 31 years old, gravida 9, para 8, abortions 0 
underwent suction curettage for a hydatidiform mole in Feb 
ruary, 1977 (uterine size = 17 weeks, gestational age = 17 
weeks). The pre-evacuation titers of 368,000 mI U/ml for hCC 
and 35,000 ng/ml for SP, dropped quickly through February 
27..In March, the hCG level plateaued and actinomycin © 
treatments were begun. A vaginal hysterectomy was per- 
formed on March 23. Pathologic examination of the uterus 
revealed choriocarcinoma. The hCG and SP, titers returnec 
to baseline by May, 1977. Solid line = hCG; dashec 
line = SP,; arrow = vaginal hysterectomy; det. D = ac- 
tinomycin D treatment. 


panied by a similar elevation in the SP, level, a finding 
which may indicate a discordance between hCG and 
SP, secretion or production, Fig. 4 also shows low fluc- 
tuating levels of hCG in the absence of SP,. 

Three patients with post-molar, nonmetastatic tro- 
phoblastic disease (Group 2) were monitored for hCG 
and SP, (Figs. 5 through 7). Characteristic of this group 
of patients were a plateau and/or a rise in the levels of 
both SP, and hCG. In this sense, SP, appeared to corre- 
late very closely with hCG as a marker for trophoblastic 
disease. An exception is shown in Fig. 6, in that a sec- 
ond plateau of hCG levels between 5 and 10 mIU/ml 
was not detectable by monitoring SP,. 
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Fig. 8. G. A., 28 years old, gravida 5, para 4, abortions 1, 
underwent a laparotomy for a tubal ectopic pregnancy in 
May, 1978. Postoperatively, the patient continued vaginal 
bleeding and positive pregnancy tests. On May 31, 1978, a 
chest x-ray film revealed a metastatic nodule; ultrasound of 
the abdomen revealed a uterus consistent in size with a 16- 
week gestation, Suction curettage was performed but no 
„molar tissue was obtained. Pathologic examination revealed 
tissue consistent with choriocarcincma. The patient's previous 
pregnancy terminated in the birth at term of a female infant 
on November 17, 1974. A pelvic angiogram revealed a vascu- 
lar mass in the uterus, as well as liver metastasis, Combination 
chemotherapy (MAC.) was begun on June 10, 1978, and the 
patient received six courses. During June and July, the hCG 
titers continued to decline; however, the SP, titer showed a 
significant increase in late June before returning to baseline 
by August, 1978. The hCG titer had reached baseline by Sep- 
tember 1978, at which time all evidence of metastasis had 
disappeared. Solid line = hCG; dashed line = SP,; arrow = 
suction curettage; MAC. = methotrexate actinomycin D cyto- 
xan treatment. 


Group 3 patients with metastatic choriocarcinoma 
are presented in Figs. 8 to 10. As in Group 2, these 
patients were characterized by a plateau or a less pre- 
cipitate decrease in levels of SP, and hCG. In two of 
these cases, a discordant hCG and SP, profile were 


318 O'Brien et al. 


iy seas a ee tee ACH, DD 


= 


hCG mIU/ml 


SP1 ngjmi L 
ao 


5 








9-77 10 i 12 1-78 2 3 
DATE 


Fig. 9. M. M., 24 years old, gravida 2, para 1, abortions 0, 
underwent suction curettage for hydatidiform mole in Sep- 
tember, 1977 (uterine size = 24 weeks, gestational age = 13 
weeks). After evacuation, the hCG and SP titers dropped 
through September, 1977, but they plateaued in October, 
1977. The patient was started on chemotherapy in December, 
1677, and received five courses. A chest x-ray film on January 
3, 1978, revealed a metastatic nodule of the lung. hCG and 
SP, titers reached baseline levels in February, 1978. The pa- 
tient continues to be in stable remission. Solid line = hCG; 
dashed line = SP,; arrow = curettage; Act. D = actinomycin D 
treatment. 


noticed. Fig. 8 shows hCG levels that continue to drop 
ata regular rate during the course of chemotherapy. In 
contrast, a rise in SP, occurred during the early phases 
of the therapy (June and July, 1978). Similarly, Fig. 10 
shows that SP, levels plateau or rise slightly while hCG 
levels continue to drop. In Fig. 9, both markers essen- 
tially follow the same profile. 

Group 4 represents two patients who were consid- 
ered unusual enough to be placed in a special category. 
The first patient (Fig. 11) had been treated for gesta- 
tonal choriocarcinoma in 1972, and had been in re- 
mission on oral contraceptives for 6 years. After she 
discontinued the contraceptives in June, 1979, she 
missed a menstrual period in July. Because of vaginal 

, bleeding in August, a determination of serum hCG was 
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Fig. 10. B. B. was delivered of a molar pregnancy in Decem- 
ter, 1976. In early 1977, she was treated for choriocarcinoma 
with metastasis to the liver and the brain, with radiation ther- 
apy to the brain and combination chemotherapy. However, 
she was lost to follow-up during therapy. After an interval of 9 
months, she presented again in November, 1977, with bright 
red blood in the stools. Chest x-ray examination revealed 
multiple bilateral metastases. A liver and spleen scan revealed 
two defects compatible with metastasis to liver. Computerized 
tomography of the brain again revealed an occipital-parietal 
lesion on the left side. Angiography of the intestinal tract 
revealed a bleeding point fram a metastasis in the distal small 
bowel. The patient received 13 courses of actinomycin D and 
methotrexate in combination between November 1, 1977 and 
May 15, 1978. At the time that chemotherapy was discon- 
tinued, all evidence of metzstasis had disappeared and the 
beta hCG titer was negative. On May 8, the hCG and SP, titers 
were nondetectable for the first time. The patient has been in 
stable remission since that time. Solid line = hCG; dashed 
line = SP\;M.A. = methotrexateand actinomycin D treatment. 


performed and was found to be 122 mIU/ml, but the 
pelvic examination gave normal findings. It was as- 
sumed that she had an eazly spontaneous abortion, She 
was again started on orzl contraceptives. During the 
ensuing 4 months, the hCG levels varied between 10 
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Fig. 11. L. M., 27 years old, was treated with actinomycin L, 
methotrexate, and cyclophosphamide for gestational choric- 
carcinoma in 1972. In June, 1977, she discontinued taking 
oral contraceptives in order to conceive. She kad no menstrus] 
period in July. In August, she experienced some vagin. l 
bleeding. Serum hCG in late August was 122 mIU/ml. From 
September 15 to November 7, the hCG titer fell from 9.5 © 
1.4 mIU/ml. It remained between 1.5 and 3.3 from then untl 
February 1, 1978. During this time the serum LH was consi~ 
tently <1.5 mIU/ml. On February 1, 1978, the serum hC3 
was: <1.0 mlU/ml and remained <1.0 on monthly determ- 
nations through August, 1978. During this latter period t= 
SP, titer went from 26 ng/ml on September 29, 1977, to 


baseline (2 ng/ml) in January, 1978. Solid line = hCG; dashed, 


line = SP,. 


and 1.5 mIU/ml before becoming undetectable in Feks 
ruary, 1978. During this entire period, the SP, levels 
exceeded the hCG levels (26 ng/ml SP, compared tc 9.= 
mIU/ml hCG on September 30). 

The second patient in Group 4 (Fig. 12) was under 
going chemotherapy for the second re.apse of meta 
static choriocarcinoma. In June, 1976, when the tite- 
had reached 3 mIU/ml, she refused further druz 
treatment. A vaginal hysterectomy was performed anc 
residual choriocarcinoma was identified During 1977, 
the hCG levels rose above 100 mIU/ml and SP, reachec. 
70 ng/ml. By the end of the year, the levels of eacl 
marker decreased; and by November, .978, the hCG 
was down to 32 mIU/ml and the SP, was undetectable 
Fourteen’ months later, even hCG was undetectable 
During this time, the patient received no therapy. 


Comment i : 

In this study, the regression profiles of SP, both iz 
patients with benign hydatidiform mole and in patient: 
with local and metastatic trophoblastic disease a 


noo mum 
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Fig. 12. L. L., 28 years old, had gestational choriocarcinoma 
metastatic to the lung. She had titer remission (serum hCG) 
on methotrexate in 1973 after a molar pregnancy. In 1974, 
the titer rose to 103 mIU/ml and she was treated with 
methotrexate, actinomycin D, and cyclophosphamide until 


‘the first normal hCG titer (<5 mIU/ml). Oral contraceptives 


were prescribed from the time of termination (hysterectomy) 
of the molar pregnancy. Subsequently the serum hCG titer 
rose to'138 mIU,'ml on March 2, 1976. Chest x-ray examina- 
tion revealed two discrete lung nodules. On April 13, 1976, 
chemotherapy was begun with actinomycin D and Velban. 


. After three courses, the titer fell to 3 mIU/ml (June 21, 1976) 


but she refused further chemotherapy. On June 29, a hyster- 


` ectomy was performed and an area suspicious for residual 


choriocarcinoma was identified. The serum hCG titer ranged 


, from 3 mIU/ml (June 29, August 2, and September 27, 1976) 


to 15 ml U/ml from June 29, 1976 through January 11, 1977, 
without further treatment. She took no oral contraceptives 
after the hysterectomy. On May 4, 1977, the serum hCG titer 
was 42 and it rose to 550 mIU/ml on October 28, 1977. It then 
fell spontaneously to 251 on December 19, 1977, and <I on 
January 19, 1980. Her SP, titer remained az baseline between 
October and December, 1976. An increase in SP, titer was 
noticed in early May, 1977, and rose to 68 ng/ml on October 
28, 1977. In concert with hCG, it fell to 20 ng/ml on Decem- 
ber 19, 1977, and reached baseline on November 8, 1978. 
Solid line = hCG; dashed line = SP,; arrow = vaginal hyster- 
ectomy. 


closely resembled the hCG profiles, which is in general 
agreement with the findings of previous investiga- 
tions.*-? These results point favorably to the usefulness 
of SP, as an additional marker of trophoblastic disease 


and allow for a future unique value of this placental 


protein in the follow-up monitoring of choriocar- 
cinoma. Possible deficiencies in the use of SP, as a tro- 
phoblastic tumor marker appear to lie directly in the 


` present sensitivity limit of SP, assays. In several cases in 


our study (Figs. 3, 4, and 6), it was observed that low: 


. 
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levels of hCG (5 to 10 mIU/ml) were not accompanied 
by detectable SP,. Although there might be several ex- 
planations for this disparity, such as the discordant 
production of SP, and hCG during cytotrophoblastic 
differentiation, the most obvious one is the lack of sen- 
sitivity of the assay. However, even more pertinent to 
the final evaluation of these two trophoblastic tumor 
markers will be the establishment of accurate back- 
ground circulating levels of both hCG and SP,, Re- 
cently, normal hCG values have been reported" to 
range from 0 to 361 pg/ml. The upper normal limit of 
these values, 360 pg/ml (one of 16 subjects) is close to 
threshold sensitivity (300 to 400 pg/ml) of the standard 
radioimmunoassay for hCG. Normal circulating levels 
of SP; are rarely detected by means of the present 
SP;-RIA. Only one of 11 individuals with no known 
trophoblastic disease had more than 2 ng SP, per mil- 
liliter of serum. !! However, further studies are needed. 

Another aspect of the SP,-hCG analysis profile can 
be evaluated by attempting to relate the quantity of 
glycoprotein secreted to the number and/or type of 
trophoblastic cells present. The hCG assay presently 
detects between 10% and 10° cells at its sensitivity 
threshold." This number of cells probably represents 
synctiotrophoblasts which actively synthesize and se- 
crete hCG but which are incapable of cell division, and 
perhaps, therefore, are of low metastatic potential. If, 
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on the other hand, SP, was produced by both the syn- 
cytial trophoblast" and/or the cytotrophoblast or some 
invasive predifferentiated form of the syncytial tro- 
phoblast, then SP, would have unique value as a moni- 
tor of metastatic status. Two preliminary kinds of evi- 
dence support this suggestion. As reported by Seppala 
and associates,” patients with intrauterine devices who 
might have transitory pregnancies were shown to have 
detectable SP, levels in six of 94 cycles, whereas the 
presence of both hCG and SP, was found in only one 
cycle. These data suggest that after implantation of the 
blastocyst during the invasive phase of early preg- 
nancy, SP, is elaborated in relatively greater quantities 
than hCG. Furthermore, our own data in the metastatic 
choriocarcinoma group (Figs. 8 and 10) indicate that 
metastasis or invasion of new tissue sites may well be 
accompanied by increased levels of SP,. In addition, if 
in the case of L. M. (Fig. 11), the increased SP, levels 
were, in fact, due to an early pregnancy which failed to 
progress, our data would further confirm the elabora- 
tion of SP, by cells of a presyneytial nature. 

In the final analysis, the present study indicates that 
SP, is a potentially useful addition to trophoblastic dis- 
ease monitoring. The lack of cross reaction with other 
proteins and discordant expression, compared to hCG, 
are unique aspects of this marker which make further 
study of it seem to be worth while. 
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Vaginal intraepithelial neoplasia: Biologic aspects and 


treatment with topical 5-fluorouracil and the 


carbon dioxide laser 
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Los Angeles, California 


A review of 41 evaluable patients was made in order to study vaginal intraepithelial neoplasia 
(VAIN) and to investigate new methods of treatment. Calposcopic examination of the vagina 
revealed white epithelium alone in 20 patients and white epithelium associated with vascular 
punctation in 15. No lesion had a vascular mosaic pattern. Most patients had multifocal disease 
located in the vaginal apex. lodine staining was positive in six patients with negative colposcopic 
examinations. Twenty-four patients had severe dysplas.a or carcinoma in situ, and 17 had minimal 
or moderate dyplasia. Associated genital disease occurred in 17 patients with antecedent cervical or 
vulvar squamous neoplasia, and six additional patients had coexistent lesions. The chronology of 
vaginal disease that appeared after treatment of cervical neoplasia suggests a persistent but 
decreasing likelihood of the development of VAIN with the passage of time. In patients followed 
without therapy, six had spontaneous remission of disease. Treatment was successful in 12 of 15 
patients with topical 5-fluorouracil and in nine of 10 patients with the carbon dioxide laser. The 
advantages of these methods of treatment for patients with VAIN relative to surgical procedures and 
radiation therapy are considered. (AM. J. OBSTET. GYNECOL. 138:321, 1980.) 


INVASIVE squamous-cell carcinoma of the vagina ac- 
counts for 1% to 4% of all gynecologic malignancies.’ 
Although vaginal intraepithelial neoplasia (VAIN) in- 
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volves an older patient population, in comparison to 
preinvasive disease of the cervix, the relationship to 
invasive carcinoma may be similar in both instances.” ? 
The incidence of VAIN is unknown, but vaginal and 
cervical carcinomas in situ have been reported at a rate 
of 0.2 and 36.4 cases per 100,000 women, respectively. 
VAIN is diagnosed in approximately 1% of patients 
with a history of squamous cell neoplasia of the cer- 
vix.°-* Irradiation, postmenopausal atrophy, cancer 
chemotherapy, and immunosuppression may also be 
predisposing factors in addition to cervical neopla- 
sia.'!°"' Since visible lesions are unusual, abnormal 
Papanicolaou smears most commonly indicate the 
presence of disease, and additional diagnostic proce- 
dures are required to identify abnormal areas for tis- 
sue biopsy. A histologic diagnosis of premalignant dis- 
ease of the vagina may not predict biologic behavior, 
since some lesions may progress to invasive carcinoma 
and others remain stable or undergo spontaneous re- 

mission. 1415 
Operation and irradiation constitute traditional 
treatment for this disease. Although 85% to 90% effec- 
tive, these methods are also associated with substantial 
. 
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Fig. 1. White epithelium located in right vaginal fornix. 
Biopsy revealed VAIN I with hyperkeratosis. 


Table I. Vaginal intraepithelial neoplasia: 


Distribution of lesions 
Multifocal | Total 


Vaginal location 


Upper third 10 26 36 
Mid third l 0 1 
Lower third 0 0 0 
Upper, mid, and lower 0 3 3 
Upper and mid 0 1 i 

Total 11 30 41 





cost and morbidity.'**° This report investigates diag- 
nostic and biologic aspects of vaginal intraepithelial 
neoplasia and presents the results of current therapeu- 
tic approaches with the use of 5-fluorouracil (5-FU) 
and the carbon dioxide (CO,) laser. 


Material and methods 

Sixty patients with preinvasive vaginal neoplasia 
were seen at the Los Angeles County—University of 
Southern California (LAC-—USC) Medical Center and 
affiliated private hospitals between 1973 and 1978. The 
criteria for entry into this retrospective analysis were 
cytologic smears, colposcopic examination, and tissue 
confirmation of disease. The hospital records of 41 pa- 
tients who had an average age of 47 years (range, 19 to 
70 years) met these requirements, and 19 did not. 
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Fig. 2. VAIN III. Colposcopic appearance includes white epi- 
thelium with raised surface, sharp borders, and coarse vascu- 
lar punctation, Biopsy site at 6 o'clock. 


Cervical intraepithelial neoplasia (CIN) is a con- 
unuum of preinvasive disease.?! This concept is ex- 
tended to include vaginal intraepithelial neoplasia 
(VAIN) and vulvar intraepithelial neoplasia (VIN). 
The histologic grades of premalignant lesions are: mild 
dysplasia (I), moderate dysplasia (II), and severe dys- 
plasia or carcinoma in situ (III). Staff pathologists at 
the LAC-USC Medical Center and affiliated hospitals 
reviewed all histologic material. 

Topical 5-FU* therapy included a 5 ml test dose of 
5% 5-FU cream (one full vaginal applicator) inserted by 
the patient into the vagina, with examination 4 days 
later. If no changes occurred in the vaginal membrane, 
the patient inserted 5 ml of the cream twice daily for 5 
days. If the test dose caused ulceration of the lesion, a 
modified course of 5 ml daily for 5 days was initiated. 
Because of tissue sensitivity, postmenopausal women 
were treated for only 4 days. Repeat treatment, if 
required, began 12 weeks after the initial course. All 
patients had complete blood and platelet counts, and 
determinations of blood urea nitrogen, creatinine, 
bilirubin, alkaline phosphatase, and serum glutamic 


*Efudex, Roche Laboratories, Nutley, New Jersey. e 
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Table II. Vaginal intraepithelial neoplasia: Temporal relationship to antecedent squamous cell neoplasia of the” 


lower genital tract 





` Interval, in years, to 
diagnosis of VAIN 
0-3 
3-10 
10 - 25 


Total 





oxalacetic transaminase in order to screen for systemic 
toxicity. 

CO, laser* therapy was performed at a power setting 
of 20 watts. Iodine staining of the vagina immediately 
preceded the continuous application of the laser beam 
to all areas of abnormal tissue and to a 3 mm margin of 
surrounding normal tissue. The estimated depth of 
treatment was 3 to 4 mm below the epithelial surface. 
Outpatient therapy without analgesia was used in seven 
patients. Extensive lesions, as well as pain, required 
treatment under general anesthesia in the other three 
patients. All patients were examined 8 to 12 weeks after 
therapy. Successful treatment with the CO, laser and 
5-FU was defined as the complete disappearance of 
disease ‘after one or two courses, as determined by 
normal colposcopy, cytologic examination, and iodine 
staining. Persistent or recurrent disease after two 
courses constituted failure. 


Results 


An abnormal cytologic smear led to the discovery of 
VAIN in 40 of 41 patients. One patient had visible 
“granulation” tissue which revealed a focus of dysplasia 
on biopsy. Colposcopic evaluation was positive in 35 
patients and negative in six. The lesions in 20 patients 
manifested white epithelium alone (Fig. 1), and 15 pa- 
tients had white epithelium associated with vascular 
punctation (Fig. 2). VAIN I commonly appeared as 
white epithelium alone, whereas VAIN II and IHI often 
had associated punctation. Vascular mosaic patterns 
were not seen. Iodine staining was recorded in 22 of 41 
patients and was positive in every instance, including 
the six patients who had negative colposcopic exami- 
nations. Directed biopsies were graded as follows: 
VAIN Tin 10 patients; VAIN IT in 7 patients; VAIN 
II in 24 patients. 

Table I summarizes lesion distribution within the 
vagina. Disease involved the vaginal apex in 40 patients 
(98%), and 30 patients (73%) had multifocal lesions. In 


` *Coherent Light System 400 laser and Zeiss operating mi- 
groscope. 








Treatment for antecedent squamous cell neoplasia 





Total 
9 0 9 
3 0 3 
2 3 5 
14 3 17 


Table III. Vaginal intraepithelial neoplasia: Associated 
squamous cell lesions of the lower genital tract 


Ante- Coex- 
Diagnosis cedent istent Total Percent 


Invasive squamous ; 
cell carcinoma 


of the cervix 4* 0 4 10 
CIN 13 4 17 4l 
VIN ]* 2 3 7 

Total 18 6 24 58 





Two of 41 patients had cervical, vaginal, and vulvar disease 
(5%). 


*One patient had cervical carcinoma and VIN III. 


only one patient was the upper third of the vagina un- 
involved, and she had a focal lesion in the mid-vagina. 
Three patients had multifocal disease that involved the 
full length of the vagina. 

VAIN followed antecedent cervical or vulvar squa- 
mous cell dysplasia or carcinoma in 17 patients (41%); a 
simultaneous diagnosis of CIN or VIN was made in an 
additional six patients (15%). The average interval to 
the development of VAIN in the four patients previ- 
ously treated for invasive squamous cell carcinoma of 
the cervix was 17 years (range, 7 to 24 vears). Three of 
these had undergone radiation therapy and developed 
VAIN II at 14, 23, and 24 years after treatment. All 
had apical, multifocal lesions in the field of prior ir- 
radiation. One of these patients also had undergone a 
vulvectomy for VIN. The single patient with invasive 
cervical cancer treated surgically developed VAIN II 
7 years later. 

Thirteen patients had been previously treated for 
CIN, including two who also had had prior therapy for 
VAIN. Of these patients who had antecedent lesions, 
14 were treated surgically and one received radiation 
therapy. The average interval to diagnosis of VAIN in 
these patients was 4.7 years irange, 0.5 to 21 years). 
Table II summarizes the intervals between prior treat- 
ment and current diagnosis for all 17 patients. The 
surgically treated group had a decreasing incidence of 
disease as time progressed, with most VAIN lesions 
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Table IV. 5-FU therapy (N = 15) 





Patient Courses Response 
l 49 l C 
2 62 l Cc 
3* 55 1 C 
4 48 l C 
5 59 2 C 
6* 22 l C 
7 66 “al C 
8 56 i Cc 
9f 42 2 C 

10 55 l C 
l1 36 l C 
12 42 1 Cc 
13 33 2) F 
14 58 2 F 
15 38 2 F 
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l Follow-up (m9) 


Lost to follow-up 
6 
22 
22 
For CO, taser 
CO, laser 
Vaginectomy recommended 





C = Complete. F = Failed. 
*VAIN I. Hyperkeratosis, 


}Partial vaginectomy 3 years prior to 5-FU therapy. Returned with invasive carcinoma 2 years after treatment with 5-FU. 


VAIN IH. Hyperkeratosis. 


Table V. CO, laser therapy (N = 10) 


Patient | Age (yr) Foilaw-up (mo) 


16 21 l C 2 
17 31 1 C ll 
18 24 l C 12 
19 50 l C 3 
20 69 1 Cc 6 
21 70 2 C 7 
22 34 l Cc 6 
23 47 l C 4 
24. 50 2 C 2 
14* 58 l F Vaginectomy 





C = Complete. F = Failed. 
*Failed 5-FU therapy. Vaginal cuff “tunnel.” 


presenting within 3 years of therapy for prior genital 
neoplasia. 

Twenty patients had previously undergone hysterec- 
tomies, |] of which were done for CIN. Other indica- 
tions were, in one patient each, invasive cervical carci- 
noma, uterine prolapse, and endometrial hyperplasia, 
In six patients the indications for hysterectomy were 
unknown. Eleven women had VAIN with uteri in situ 
and no associated cervical or vulvar neoplasia. Coexis- 
tent VAIN and CIN occurred in four of 21 patients at 
risk; two other patients had VAIN and VIN simulta- 
neously. Histologic grade was the same in four of these 
six patients. Table III summarizes antecedent and 
coexistent genital squamous-cell neoplasia. Only two 
patients had involvement of the cervix, vagina, and 
vulva, and neither had disease in all three areas simul- 
taneously. $ 

Twenty-four patients were treated with topical 5-FU 


o7 the Co, laser, four by cutpatient punch biopsy exci- 
sion, and one with radium. Of 12 patients followed 
without specific therapy, six had spontaneous remis- 
ston of disease located in the vaginal apex, in ‘five of 
whom the lesions were multifocal. The lesions were 
VAIN I in four patients, and VAIN II and III in one 
patient each. Three women were premenopausal, and 
their disease regressed within 6 to 10 months after di- 
aznostic biopsies. Three postmenopausal patients who 
were treated with topical estrogen cream after diag- 
nostic biopsies had complete regression of disease 
within 5 to 13 months. All six patients followed without 
therapy with persistent disease had apical, multifocal 
lesions, including VAIN IH in three patients, VAIN II 
in two patients, and VAIN I in one patient. In all cases, 
one or more directed biopsies were obtained from rep- 
resentative areas of abnarmality. No lesion was com- 
Fletely removed by diagnostic biopsy. 

Intravaginal treatment with 5-FU was successful in 
12 of 15 patients (80%). Apical lesions occurred in 13 
patients, and multifocal disease, in 11. The histologic 
grade was I, II, and IH in two, four, and nine patients, 
respectively, and three had associated hyperkeratosis. 
Details on the group treated with 5-FU are given in 
Table IV. Early in the study, three patients experi- 
enced severe ulceration of vulvar and vaginal tissues 
after 7-day courses of 5-FU. This led to the use of the 5 
cay course and a test dose of 5-FU, the results of which 
allowed further modification of dosage when indicated. 
None of the patients had significant local side effects 
with this modified regimen. Systemic toxicity did not 
ccecur. Patient 9 had previously undergone a partial 
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vaginectomy for VAIN, and had_a onnet response 


of a recurrent lesion to 5-FU therapy. She was lost to 
, follow- -up for 2 years and returned with invasive carci- 
noma deep to’ the mucosa of the vaginal apex. The 
patients who were successfully treated have been fol- 
lowed for an average of 18 months. 

Nine of 10 patients (90%) had a complete response to 
CO, laser therapy. Nine patients had VAIN III, anc 
one had VAIN I. All lesions were apical in location, anc 
seven were multifocal. Details'are presented.in Table 
V. Some patients experienced pain during outpatient 
therapy. No additional morbidity occurred. Success- 


fully treated patients have been followed for an aver- ' 


age of 6 months. 


Comment 


Colposcopy and lesion distribution. The éolpos- 
copic appearance of VAIN is white epithelium alone or 
in association with vascular punctation, The latter is a 


feature more common to high-grade lesions. Woodruff. 


and associates” described vascular punctation in six of 
nine patients with vaginal carcinoma in situ. In the 
present report, the most common clinical presentation 
was apical, multifocal disease, which occurred in two 
thirds of the cases. Iodine staining is required’ in the 
evaluation of patients with VAIN in oder to determine 
both the presence and location of abnormal ‘tissue, 


since it alone disclosed disease in six cases. Since the | 


upper third: of the vagina was involvec in 40 of 41 
patients, it is practical to screen the vaginal apex, by 
colposcopy and iodine staining, of all women who have 
positive Papanicolaou smears. 

Associated genital disease. Field carcinogenesis in- 
volving all tissues of the lower genital tract, has been 
postulated to explain the multicentric character and 
common association of cervical, vaginal, and vulvar 
squamous cell neoplasia.*~?* A viral etiology has been 
investigated in this regard, but a causal relationship has 
yet to be established.” Interval analysis shows that the 
largest cluster of VAIN was diagnosed within 3 years 
after surgical treatment of cervical neoplasia. This sug- 

` gests that disease may have been present, at least in 
some patients, at the time of initial therapy. The pro- 
gressive decrease in cases as the interval increases sug- 
gests a persistent but diminished risk of development 
of VAIN with the passage of time. In this study, the 
58% incidence of associated neoplastic disease of the 
lower genital: tract represents a minimum figure be- 
-cause Six patients had had hysterectomy for unknown 
reasons, and it is possible that some had CIN or might 


have developed it later. Coexistent vulvar disease oc- ` 


curred in 5% and cervical disease in 19% of patients at 
risk. Two patients had involvement of the cervix, vagi- 
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‘na, and vulva, but in neither case were all three areas 
‘recognized simultaneously. The combination of vaginal 
‘and vulvar lesions without CIN is rare, with only two 
eases reported in the literature.*° One additional case 
- occurred in this study. Since VAIN is frequently asso- 
“ciated with antecedent or coexistent CIN or VIN, all 


patients with CIN require careful evaluation of the va- 


„gina and vulva. 


- Relationship to prior radiation therapy. The long 
latent period of 17 years in three patients who devel- 


oped VAIN after radiation therapy suggests a different 


etiologic relationship than VAIN after surgically 


` treated CIN. Intermediate or low-dose irradiation may 
‘enhance the risk of subsequent neoplasia because of 


sublethal injury to adjacent tissues.’* ™ Another in- 


terpretation could be that radiation therapy merely de- 


layed the expression of VAIN. Pride and Buchler? 
studied patients irradiated for cervical carcinoma who 
developed carcinoma in situ of the vagina more than 10 


-years later. The average interval to the diagnosis of 


VAIN was 18.3 years, a finding similar to that in the 
present report. They concluded that radiation therapy 
caused a low, but significant, risk for the development 
of vaginal neoplasia. Palmer and Spratt”! observed an 


-average interval of 13.8 years between primary radia- 
tion therapy for cervical carcinoma and the later occur- 


rence of carcinoma in various adjacent tissues. Data 
published by Rutledge’ on. vaginal carcinoma in situ 
that occurred after cervical carcinoma revealed an av- 
erage interval of 8.4 years in patients treated by irradi- 


ation, and 2.8 years in patients treated by hysterec- 


tomy. Because. previously irradiated patients are at risk 
for the delayed development of VAIN, indefinite, 
long-term follow-up is recommended. 

Biologic behavior. The spontaneous remission of 
‘WAIN, which has been .described,!' ' occurred in six 
patients in this study. It is unlikely that inflammation at 
biopsy sites, as described by Koss and associates,™ was 
responsible for the resolution of these lesions, because 
five of the six patients had multifocal disease. Four had 
VAIN I, which suggests that early-grade lesions may be 
the most likely to,undergo this change. Three patients 
who were postmenopausal were treated with topical es- 
trogen cream after ‘diagnostic biopsies, since the bèn- 
eficial effect of estrogen on postmenopausal VAIN has 
been recognized. 5 10. 19 Fu and associates* correlated 
nuclear DNA content in CIN lesions with clinical out- 
come, a method which may predict the biologic behav- 
ior of individual VAIN lesions. 

Untreated VAIN III can progress to invasive carci- 
noma.” 1L 44.One patient in the present study devel- 
oped invasive disease while lost to follow-up for 2 
years. The malignancy was deep to the vaginal surface 
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epithelium and may have arisen from dysplastic tissue 
buried at the time of a previous partial vaginectomy 
for VAIN. Gallup and Morley! suggested such a 
pathogenesis in regard to a similar case. It is probable 
that invasive squamous cell carcinoma of the vagina 
originates from preinvasive intraepithelial lesions. 
Spontaneous remission of disease appears to be more 
common with early VAIN than with advanced grades, 
which may be more likely to progress to invasive car- 
cinoma. 

Topical 5-FU. Topical 5-FU was initially used in the 
treatment of squamous cell neoplasia of zhe skin.” 
Woodruff and associates?” successfully treated vaginal 
carcinoma in situ with topical 5-FU in eight of nine 
patients. The single failure involved a lesion with hy- 
perkeratosis. The present report includes three pa- 
tients with hyperkeratosis, two of whom had VAIN I, 
and both responded to 5-FU. In one patient who had 
VAIN II, treatment failed. Hyperkeratosis may be 
significant only with higher grade lesions. Three pa- 
tients had marked ulceration of the vulva and vagina 
after treatment with 5-FU, thus demonstrating that 
normal tissues are also sensitive to this agent. The use 
of a test dose prevented further morbidity. Ballon and 
associates”? treated 12 patients with topical 5-FU, and 
two patients had disease after two courses of therapy. 
This response rate of 83% is similar to that in the pres- 


ent study, if the same definition is used. Immunother- 


‘apy with dinitrochlorobenzene has been used for 


VAIN* but may be less reliable than topical 5-FU.37-* 
5-FU may be most appropriate for multifocal or exten- 
sive VAIN or after failure with the CO, laser. 

CO laser therapy. Using the CO, laser, Carter and 
zssociates*® successfully treated 42 of 45 women with 
CIN, and Stafl and associates" eradicated VAIN in five 
oĒ six patients. These results are similar to the 90% 
response rate of the patients in this study. The advan- 
tages af the laser over hot cautery and cryotherapy 
include precise control of tissue destruction, minimum 
injury to adjacent cells, and decreased inflammation in 
surrounding tissues, all of which promote optimal heal- 
ing. Since some patients experienced pain during out- 
patient therapy, treatment with the patient under gen- 
eral anesthesia may be preferred. The CO, laser may 
best be used for focal VAIN or when 5-FU therapy has 
called. The expense of the CO, laser unit limits its 
availability to referral centers where it is most. cost ef- 
fective. 

Surgical procedures and radiation therapy. Four 
fatients with focal VAIN were successfully treated by 
cutpatient excisional biopsy. When possible, this is the 
preferable method of treatment because it is simple, 
inexpensive, and lacks morbidity. Partial and total 
vaginectomy procedures, although effective, requirg 
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vaginal plastic reconstruction in order to preserve sex- 
ual function, and morbidity may be considerable.'® '? A 
problem peculiar to the treatment of VAIN in the 


posthysterectomy patient is the “tunnel” often found at . 


either angle of the vaginal cuff which impairs evalua- 


tion and treatment, as in Patient 14. Patient 9 devel-. 


oped invasive carcinoma deep to the mucosa of the 
vaginal apex, which may have resulted from dysplastic 
epithelium buried at the time of earlier vaginectomy. 
These cases suggest that patients with distorted vaginal 


‘anatomy should have primary surgical therapy in order 


to assure adequate evaluation of the tissue. 

The use of radium as a means of treatment fer 
VAIN may induce ovarian failure in younger patients. 
Vaginal stenosis may occur, particularly when treat- 
ment involves more than the upper third of the vagina. 
Complications with radiation necrosis, ulceration, and 
the formation of fistula often require subsequent op- 
erative intervention. Although they are as effective as 
surgical procedures and irradiation, topical 5-FU and 
the CO, laser provide the advantages of cost effective- 
ness, minimal morbidity, and greater simplicity of use. 
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Treatment planning. An evaluation plan for patients 
with VAIN is presented in Fig. 3. Repeat Papanicclaou 
smears should precede colposcopy, iodine staining, 
and multiple directed biopsies. Careful assessment for 
associated genital neoplasia is required. The routine use 
of topical estrogen for postmenopausal women is rec- 
ommended. Grade I or II lesions may be observed in 
reliable patients and treatment instituted if repeat, 
Papanicolaou smears show increasing grade or if disease 
persists after 12 months. VAIN III requires treatment 
when diagnosed. Small, focal lesions can be treated most 
effectively by outpatient excisional biopsy. If this fails, 
CO, laser therapy should be employed. Large or mul- 
tifocal lesions should be treated initially with 5-FU. Fail- 
ure with either 5-FU or the CO, laser should be followed 
by the alternate method. Surgical intervention should 
be used only when these simpler methods fail, or if 
distorted vaginal anatomy requires primary excision for 
adequate evaluation of the tissue. With the currently 
available methods of evaluation and management of 
patients with VAIN, irradiation appears to have a 
limited role in the treatment of this disease. 
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Granulosa cell tumors: A comparison of survival in 


patients and matched controls 


ELISABET BJORKHOLM, M.D. 
Stockholm, Sweden 


The survival rate in a group of 153 patients with grarulosa cell tumor of the ovary was compared to 
that in a control group of 306 women who were matcred with respect to age and geographical 
location. The mean follow-up time wes 15.0 years. The 5-year survival rate was 85% for the tumor 
group as compared to 98% for the controls. The mortality from all causes was 2.2 times greater for 
the tumor group. There was no excess mortality fram endometrial or breast cancer. The mortality 
from cerebrovascular and cardiovascular diseases wes greater for the tumor group. 


(AM. J. O8STET. GYNECOL. 138:329, 1980.) 


THE PROGNOSIS for patients with granulosa cell 
tumor is much better than for women with malignant 
diseases of the ovary in general. For this tumor and the 
pure thecoma, the annual incidence in the Swedish fe- 
male pepulation was 1.60 per 100,000 for the period 
1959-1965.” Even so, a considerable number of women 
with granulosa cell tumor have been seen at Radium- 
hemmet over the years. Thanks to conditions that are 
highly favorable for tracing patients in Sweden, the 
outcome for nearly all patients is known. The popula- 
tion registration system enables age-matched and geo- 
graphically matched controls to be obtained for all the 
patients living outside the City of Stockholm. 

The purpose of this study was to compare the survi- 
val rates and the causes of death for a group of patients 
with granulosa cell tumor to those for a group of con- 
trol women. This series would appear to be one of the 
largest gathered by a single hospital, and the patients 
have been followed for a long time. 

It is well known that the risk of developing.endome- 
trial carcinoma is greater for women with feminizing 
ovarian tumors, most of them of the granulosa cell and 
theca cell types, than it is for the genera: female popu- 
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‘lation.* 4 Because of the ability of the granulosa cell 


tumor to produce estrogens, these women may have an 
elevated risk of death from causes other than the 
tumor itself. 

An examination was also made of the causes of death 
in relation to the treatment for the disease—mostly, 
operation followed by external irradiation—with a 
view to establishing whether this might have a bearing 
on the death rate. 


Material and methods 


Patient series. During the 50 year period 1923-1972, 
a total of 253 women with histologically verified 


granulosa cell tumor was treated at Radiumhemmet. 


They came from practically the whole of Sweden, but 
because of the lack of controls for women living in the 
Stockholm area, these 100 patients were not included 
in the series, which thus ultimately numbered 153 
cases. 

The histologic classification was performed at the 
Department of Tumor Pathology at the time of admis- 
sion. Reference was also made to the. medical report. 
The patient data used in the study are presented in 
Table I. 

Control group. To each of the 153 patients, two con- 
trol women were assigned, a total of 306. They were 
chosen as being of the same age as the patient and 
residing in the same parish at the time of diagnosis. 
Since population registration is maintained on the 
parish level in Sweden, geographic matching was au- 
tomatic. The control women were the persons having 
birth dates on each side of that of the patient. The birth 
data is part of the identification number assigned to 
each member of the population. These data were ob- 
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Fig. 1. Crude cumulative percentage of survivors. The num- 


bers of patients and controls at entry were 153 and 306, re- ` 


spectively; the numbers still living and under observation 
after 25 years were 19 and 66. 


Table I. Data used in the study, patient and 
control series 


Date of birth 

Place of residence 

Date of entry into the study (diagnosis) 
Date of last follow-up 

Date of death 

Cause of death 





tained through the parish population registry for all of 
the patients residing outside the City of Stockholm. 
The data used are presented in Table I. 

Follow-up examination. The follow-up of the pa- 
tients and the controls was performed in 1977-1978, 
and a stop date of collecting this series was set to 
November, 1977. The population registry was used to 
ascertain whether the women were still living; if a pa- 
tient had died, the date and cause of death, as entered 
on the death certificate, were obtained. Only one 
woman was lost to follow-up. 

All deaths from granulosa cell tumor were verified 
either clinically or histologically. 

Treatment. The treatment was fairly uniform. All 
the patients had had an operation—usually bilateral 
oophorectomy—and 87% of them had also had exter- 
nal irradiation. In some of the earlier cases, in- 
trauterine radium therapy had also been given in order 
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to supplement the x-ray dose to the true pelvis. The 
high-voltage technique has been employed since the 
mid-1960’s. At the time of the diagnosis, 4% of the 
women also had endometrial carcinoma, and they un- 
derwent preoperative intrauterine radium therapy 
prior to hysterectomy anc salpingo-oophorectomy. 

Statistical methods. All the data were punched on 
cards for statistical analysis. 

The survival over time was described by using life 
tables, and differences in survival were studied by 
means of the log-rank test as described by Peto and 
co-workers.® 

Persen years at risk were calculated from the date 
the patients and controls had entered the study (the 
date of diagnosis in the former case) until the date of 
last follow-up or death. The relative risk of death from 
various causes is defined as the ratio of deaths among 
the patients to deaths among the controls, taking ac- 
count of the person years at risk. A 95% two-tailed 
confidence interval was caiculated for the relative risk.' 


Results 


The mean follow-up time for the patients, reckoned 
from the diagnosis until death or the follow-up, was 
15.0 years (range, 0 to 47 years). At the follow-up, 72 of 
the women were alive, and only 29 of them had been 
followed for less than 15 years. Four women had died 
of their tumors more than 20 years after the diagnosis, 
the longest interval being 30 years. 

The mean ages of both the patients and the controls 
at entry were 53 years. 

The crude cumulative percentage of survivors (count- 
ing deaths from all causes) for the 153 patients with 
granulosa cell tumor and the 306 controls is presented 
in Fig. 1. There was a statistically significant difference 
in survival between the patients and the controls, 
p< 0.0001. At 5 years, 85% of the women who com- 
prised the tumor group were alive as compared to 98% 
of those in the control group. 

The 153 patients were followed for 2,287 person 
years, and the 306 controls for 5,762 person years. 
Deaths among the patients from any cause numbered 
30, as compared to 93 among the controls. Thus, the 
relative risk of death from any cause was 2.2 (95% two- 
tailed confidence interval [1.6, 3.0]). Even when the 
deaths from ovarian carcinoma were excluded, the risk 
of death was significantly higher in the patient group, 
with the relative risk for this subgroup being 1.5 (95% 
two-tailed confidence interval [ 1.1, 2.1]). Death in two 
patients was due to endometrial carcinoma, and in five, 
to breast cancer; the corresponding figures for the con- 
trol group were 1 and 6. (There was no statistically 
significant difference by the chi-square test.) Leukemig 


Volume 128 
Number 3 


was not responsible for any deaths among the patients, 
but it did cause the deaths of three women in the con- 
trol group. The excess difference in the death rate 
seems to have been due to cerebrovascular and car- 
diovascular diseases, with 29 deaths from these causes 
among the patients and 40 among the controls; the 
relative risk was 1.8 (95% two-tailed confidence interval 
[ 1.4, 2.3]). 


Comment 


The 5-year survival rate for the patients with gran- 
ulosa cell tumor was consistent with the findings of 
other authors.® ! Deaths which occurred between 20 
and 30 years after the initial diagnosis have also been 
reported in earlier series.2 However, whether such pa- 
tients developed a new tumor of this type or a recur- 
rence of the original one is uncertain. As in most other 
malignant diseases, the tumor mortality was fairly high 
shortly after the diagnosis; here, however, deaths from 
the tumor disease were still occurring up to 30 years 
after the diagnosis. 

Although the causes of death in the subjects of this 
study are fairly well documented, because of having 
been obtained from the official statistics based on death 
certificates, the possibility of error cannot be ruled out, 
especially in regard to the information from early 
years. Apart from deaths due to granulosa cell tumor, 
the mortality from cerebrovascular and cardiovascular 
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diseases was also greater than that for the matched con- 
trols; possibly, this can be ascribed to a disturbar:ce in 
hormonal balance, in view of the estrogen-secreting 
property of the tumor.® On the other hand, the treat- 
ment which consists of oophorectomy and external ir- 
radiation, results in destruction of ovarian function. A 
special hormonal disposition in these women cannot-be 
ruled out. In'view of the high frequency of endometrial 
carcinoma among women who are suffering from 
feminizing ovarian tumors, the difference, or rather 
the absence of any difference, between patients and 
controls in mortality from endometrial carcinoma is of 
special interest. It should be borne in mind that most of 
the endometrial carcinomas were well differentiated. 
Some investigators who doubt that these lesions are 
malignant claim that most of those which occur in pa- 
tients with granulosa cel] tumors are, in fact. hy- 
perplasias arising from hormonal stimulation.® 

Although most of the patients received radiotherapy, 
no deaths from leukemia were reported. 

This study shows that granulosa cell tumors can dis- 
play highly malignant behavior, and the death rate due 
to them is greatest during the first 2 years after the 
diagnosis. Curiously enough, deaths from this kind of 
tumor can occur as long as 30 years after diagnosis. 


I wish to thank Mr. Bo Nilsson for valuable help with 
the statistical calculations. 
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Evidence for a human ovarian progesterone receptor 


BARRY R. JACOBS, M.D. 
SUSAN SUCHOCKI 
ROY G. SMITH, Pu.D. 


Houston, Texas 


The aromatization of androgens to estrogens in the ovary ard the roles of estrogens in promoting 
follicular growth have been described by a number of investigators. Furthermore, specific receptors 
for estrogens have been defined in granulosa ceils as weil a3 other target tissues. In other 
estrogen-responsive tissues, there is alsc a progesterone receptor, which mediates estrogen 
antagonism at the molecular level. We have previously desc-ibed an ovarian progesterone receptor 
in an animal model. We now describe a heat-labile ovarian cytoplasmic protein that specifically 
binds progestins with a very high affinity. The equilibrium dissociation constant for progesterone 

(Kd) = 4.8 x 107M and it is present in the ovary in a concentration of 3.3 x 1071? moles/mg cf 
protein. Since the characteristics of this protein are compatitle with an ovarian progesterone 
receptor, there is the implication that the ovary is a target organ for progesterone. Thus, progesterone 
may have a role in the modulation of ovarian physiology. (AM. J. OBSTET. GYNECOL. 138:332, 1989.) 


THE MODULATION of ovarian physiology by steroid 
hormones had been discussed by a number of inves- 
tigators. Goldenberg and associates! found that estro- 
gens stimulate follicular growth and Richards and 
colleagues” described the increased binding of follicle- 
stimulating hormone (FSH) to granulosa cells stimu- 
lated by estrogens. This increased binding of FSH is 
accompanied by an increase in the aromatization of 
testosterone (T) to estradiol.” These effects of estrogen 
on granulosa cells are probably mediated by ovarian 
estrogen receptors such as those characterized by Scott 
and Rennie? and Richards.’ Therefore, there exists in 
the ovary a positive feedback of estrogen. 

In every biologic system studied, there is a negative 
feedback for each positive one. In the uterus proges- 
terone (P) provides this opposition to estrogen. P de- 
creases the replenishment of estrogen receptors® and 
increases the metabolism of the potent estradiol-178 
(E) to the less potent estrone.® Is there a similar 
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P-mediated phenomenon in the ovary? The first step in 
answering this question is to determine if there is an 
cvarian P receptor. Such a protein was first described 
ky us in the calf.® In an effort to determine if there is a 
Smilar protein in the human, the experiments de- 
scribed in this communication were performed. 


Material and methods 


All chemicals and solvents were reagent or analytical 
grade and were obtained from commercial suppliers. 
Ribonuclease A (bovine pancreas), deoxyribonuclease 
ZI, trypsin (Type IJ), and pronase (from Streptomyces 
griseus) were obtained from Sigma Chemical Co. Un- 
labeled steroids, P, T, dihvdrotestosterone (DHT), E», 
cortiscl (F), and diethylstilbestrol (DES) were obtained 
crom Steraloids, Inc. Tritiated steroids, P (H-P) and 
25020 (?H-R5020), as well as unlabeled R5020 were 
obtained from New England Nuclear. 

Ovaries were obtained from premenopausal gyneco- 
.ogic patients undergoing pelvic laparotomy for ad- 
jexectomy, either associated with hysterectomy or 
after hysterectomy. There was no selection on the basis 
of phase of the menstrual cycle and none of these pa- 
cients was under the care of the investigators. All pro- 
cedures were performed for medical indications (e.g., 
residual ovary syndrome, pelvic inflammatory disease, 
and ectopic pregnancy). Tissue obtained in the operat- 


ng room was immediately immersed in saline at 0° C 


and transported to the pathologist. After his evaluation 
of the ovaries, they were transported to the research 
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laboratory. All tissue preparations and incubations 
were performed at 4° C. The tissue was minced with 
knife and scissors. Each gram of tissue was then ho- 
mogenized in 4 ml of buffer (10 mM tris (hy- 
droxymethyl) methylamine—hydrochloride, pH 7.4, 
1.5 mM _— ethylenediaminetetra-acetate, 12 mM 
thioglycerol, and 10% glycerol) with the use of 10- 
second bursts of a TissueMizer (Tekmar). The result- 
ing homogenate was centrifuged at 800 x g for 20 
minutes in a Sorvall RC-5B centrifuge. The resulting 
supernatant was centrifuged at 200,000 x g for 1 hour 
in a Sorvall OTD 65 ultracentrifuge with an AH 659 
rotor. Endogenous steroids were remcved with an 
equal volume of a dextran-charcoal suspension in the 
same buffer. After a 1-hour incubation, the charcoal 
was removed from the suspension by centrifugation at 
800 x g for 10 minutes. The resulting cytosol was used 
in the experiments described. 

All assays were performed with approximately 6 nM 
tritiated steroid. Cortisol (1077M) was added to the 
cytosol prior to all studies. This was done to prevent 
binding of "H-P to cortisol-binding globulin (CBG). 
Scatchard analysis of binding’ was performed with a 
100-fold excess of unlabeled steroid to displace specific 
binding of tritiated steroid in a concentration range of 
0.4 to 12 nM. Competition curves were performed with 
the use of competitors in a concentration range of 500 
pM to 1 uM. Incubations were at 4° C overnight. Ur- 
bound steroid was removed from the incubation solu- 
tions after a 5-minute exposure to 0.5 ml of the 
dextran-charcoal suspension described above. The 
charcoal was removed by centrifugation at 800 x g for 
10 minutes in the Sorvall RC-5B. 

Under the incubation conditions described above 
macromolecular bound tritiated steroid to be chro- 
matographed was extracted three times with five vol- 
umes of anhydrous ether. This removed more than 
98% of the labeled steroid. After the ether was evapo- 
rated under nitrogen, the residue was redissolved in 
benzene : methylene chloride (1:1) and spotted on 
thin-layer silica gel sheets (Eastman). Th:n-layer chro- 
matography was performed according to the method 
described by Strott® to separate P from its metabolites. 
Pure preparations of P, 5a-pregnane-3,20-dione, and 
4-pregnen-208-ol-3-one were chromatographed simul- 
taneously as references. 

Sucrose density gradients (5% to 25%) were made 
with a Beckman density gradient former. After incu- 
bation with 3H-R5020, unbound steroid was removed 
from. cytosol with charcoal. Then 200 ul of cytosol la- 
beled with 9H-R5020 and 40 pl of ovalbumin (Svedberg 
coefficient [S] = 3.7) and yeast alcohol dehydrogenase 
($ = 7.6) which had been labeled with "C were layered 
on the gradients. The “C-labeled proteins served as 
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Fig. 1. Competition curves comparing displacement of #H-P 
by the naturally occurring potent sex steroids P, T, and Ez 
demonstrate relative binding affinities of the macromolecule 
for these hormones. The results of the binding assays are 
displayed as percent bound versus the natural log of the con- 
centration of the competing steroid in micrograms per millili- 
ter over a concentration range of approximately 500 pM to 1 
uM. The curves were drawr. with the aid of a computer ac- 
cording to the program of Redbard and associates." 


Table I. Results of competitive binding assays 









Percent displacement by competitor 








Competitor — Fiftyfold excess 100-Fold excess 


P 100 100 

E: 13.9 + 3.9 22.6 + 0.05 
DES <<0.5 3.4 + 2.2 
DHT 25.5 + 2,8 40.3 + 0.5 
T 45.3 + 3.8 60.1 + 1.3 





sedimentation markers. Gradients were centrifuged at 
200,000 x g for 2% hours in the OTD 65 ultracen- 
trifuge with a TV 865 vertical rotor. Enzyme degrada- 
tion studies were performed in a constant-temperature 
water bath at 37 C for 30 minutes. Hea:-stability stud- 
ies were performed at 37° C for 1 hour. After these 
incubations, the assay tubes were immediately trans- 
ferred to an ice slush and the remainder of the assay 
was performed at 4° C. Enzyme degradation studies 
were performed in the presence of P and R5020 and a 
10 ug/ml concentration of trypsin, pronase, ribonu- 
clease (RNase) or deoxyribonuclease (DNase). 
Tritium disintegrations were counted in a Packard 

Tri-Carb liquid-scintillation counter with 7 ml of Scin- 
tiverse (Fisher) used as a cocktail. Counting efficiency 
was 25%. Protein determinations were performed as; 
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Fig. 2. Sucrose density gradients (5% to 25% were cen- 
trifuged in a vertical rotor at 200,000 x g for 2% hours. The 
fractions of each gradient contained a single peak of mac- 
romolecular bound tritiated progestin. Ovalbumin (S = 3.7) 
and yeast alcohol dehydrogenase (S = 7.6) were labeled with 
“C, . 
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Fig. 3. Cytosol preparations and progestin were incubated at 
37° C for 30 minutes, The enzymes trypsin, pronase, RNase, 
and DNase were evaluated to determine their abilizy to inter- 
fere with binding of 3H-P, 


described by Bradford? by reacting soluble protein with 
Coomassie Blue. Bovine serum albumin was used to 
éstablish the standard curve. 


Results 


Competive binding assays were initially performed 
with the use of a fiftyfold and a 100-fold excess of 
competitors in the presence of F. The results. given in 
Table I, show that displacement of °H-P is significantly 
greater by P than by any of the other hormones 
(n = 3). These data are expressed as the mean + SD. 
The capacity of each competitor to inhibit 3H-P binding 
is expressed relative to the displacement of *H-P by 
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Fig. 4. Ovarian cytosol was incubated with 9H-R5020 over a 
concentration range of 0.4 to 12 nM. Identical incubations 
were performed with a 100-fold excess of radioinert R5020 to 
determine nonspecific binding. The affinity of binding was 
Getermined by Scatchard analysis. Kd = 1.9 nM, and the con- 
centration of binding sites was 3.3 x 107 moles/mg of 
protein. 


_ yadioinert P. P is used here as a standard and assigned 


a value of 100%. Since F was added (concentra- 
tion = 100 nM) to each of the incubation tubes prior to 


the addition of other hormones,.no competition for 


3H-P displacement by F is shown since it is negligible or 
nonexistent. 

Further and more complete studies of the charac- 
ceristics of competition for "H-P binding by naturally 
>xurring potent sex steroids in the human are graphed 
-n the competition curves shown in Fig. 1. The data are 
=xpressed in terms of percent bound versus the natural 

og of the dose of each of the competitors, P, E3, and T. 

The curves were plotted by a Wang Model 2200 com- 
puter by means of the technique described by Rodbard 
and associates’ for establishing curves for radioimmu- 
aoassays. To achieve 50% displacement of °H-P by T 
~equires approximately 120 times as much T as P. Also 
rote that E; displaces only a minimal percentage of the 
*H-P and then only at very high concentrations. 

For analysis of receptors by sucrose gradient cen- 
‘rifugation, R5020 was used as the ligand since it dis- 
scciates more slowly from the receptor than P.” The 
utilization of a vertical rotor significantly decreased the 
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Fig. 5. Similar incubations to those in Fig. 4 with 9H-P used as 
the ligand and radioinert P used as the competitor were per- 
formed. Scatchard analysis of binding of 3H-P demonstrates a 
Kd = 4.8 nM and a concentration, of binding sites similar to 
those of R5020. 


centrifugation time, which further minimized dissocia- 
tion of radiolabeled steroid from protein. The result of 
this technique was a single band of specially bound ra- 
dioactivity. This migrated with an S = 3.5 + 0.2 (n= 
4). Comparable values were found when P was used as 
a ligand but a small peak of radioactivity was noted 
near the top of the gradient under these conditions, 
implying a detectable amount of dissociation even in 
the relatively short centrifugation. A represraiauve su- 
crose gradient is shown in Fig. 2. 

Similar to our previously described finding in the 
bovine ovary,® the binding of progestin is to a heat- 
labile protein. Incubation of the cytosol without steroid 


in a 37° C water bath for 1 hour destroyed over half the - 


specific binding of R5020 but the presence of progestin 
in the incubation mixture apparently somewhat pro- 
tected the macromolecule. Enzyme degradation studies 
demonstrated a marked diniinution of specific binding 
by the proteolytic enzymes pronase and trypsin but not 
by RNase or DNase (Fig. 3). The modest decrease in 
binding effected by RNase may be the-result of contam- 
ination of the enzyme by a proteolytic enzyme: 
Scatchard analysis of 7H-R5020 binding, as shown in 
Fig. 4, revealed a single binding component with an 
equilibrium dissociation constant (Kd) = 1.9 + 1.2 x 


` that of R5020 (n = 
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Fig. 6. After incubation of 3H-P with ovarian cytosol, free 
steroid was removed by dextran/charcoal. Macromolecular 
bound steroid was then extracted with anhydrous ether. The | 
residue remaining after evaporation of the ether was chro- 
matographed on thin-layer gels. Authentic standards of 4- 
pregnen-20f-ol-3-one, progesterone, and 5a-pregnane-5,20,- 
dione were used as reference standards. Both nonspecific 
binding and total binding were evaluated. The mathematical 
difference between these is the displaceable binding plotted. 


10-°M when determined over a concentration range of 
0.5 to 10 nM. The apparent concentration (C) = 
330 + 35 fmoles/mg of protein (n = 5). Binding of P 
was also of high affinity (Fig. 5)—Kd = 4.8 £+ 2.9 x 
.10-°M-—and the number of binding sites was similar to 
5). The Kd of this protein repre- 
sénts a high affinity for progestins under the equilib- 
rium conditions described. 

© Thin-layer chromatography (n = 3) of specifically 


‘bound tritiated P demonstrate a single peak of radio- 


activity which migrated with the authentic progester- 
one standard (Fig. 6). This implies that all of the bound 
steroid is probably P and any metabolism of the 
critiated hormone is not apparent in the binding stud- 
es. This differs- slightly from our findings in bovine 
ovarian cytosols which apparently metabolized approx- 
mately 20% of the H-P.® More important, however, is 


. 
. 
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that pr ogester one itself is bound with very Shiah any 
toa cyfoplasmic protein. 


Comment 


The P-binding protein descr bedi in this communica- 
tion has characteristics of a P. receptor. I 
_ affinity and limited capacity. The protein's affinity for 

progestins is highly specific and the fact that it binds 
R5020 even in the presence of excess cortisol is further 
evidence that it is a P receptor. The Svedberg sedimen- 
tation coefficient, as estimated by the sucrose gradient 
_ studies, is compatible with those which have been re: 
ported previously.® 1> ! Although both 4S and 8S pro- 
gesterone receptors have been described, the sirigle 
3.65 component: described in ‘this communication is 
consistent with our previous observations in the animal 
model system® and is similar to-that described for the 
purified P receptor isolated from the human uterus." 
The results of thin-layer chr omatography on the ether 
extract of the steroid bound to the receptor demon- 
strate that P itself is bound and is. not a me-abolite such , 
_as 5a-dihydroprogesterone. Because the experiments 
discussed here were performed on human. tissues, it 
was not possible to demonstrate tissue specificity with 
‘the classic nontarget tissues, the spleen, lung, or heart, 
„from the same patient. 


z is of high’ 
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_ The ovaries used in the experiments described in this 
communication were removed for a variety of reasons. 


` All of the patients were in the reproductive age range _ 


and had active follicles. Some had had a previous hys- 
terectomy and it was not possible to date the stage of 
the menstrual cycle at the time of operation. In those 
women having hysterectomy with adnexectomy, the ` 
time of the cycle was noted. In contrast to our findings . 
in the bovine ovary, specific progesterone binding was 
noted in both the follicular and luteal phases. The ` 
number of assays in each phase is too small to identify a 
significant difference in the concentration of binding 
when the two phases of the cyclé aré compared. 

This is the first description of a putative human ovar- 


jan P receptor. Until a biological response has been 
‘associated with the interaction of P with this, P-specific 


ovarian binding protein it cannot be strictly termed a 
receptor. Still to be performed are studies to determine’ 
the exact action of P on ovarian physiology. Goodman 
and Hodgen' found that there is apparently a direct 
inhibitory effect of progesterone on follicular growth. 


Cunningham and associates'® described an inhibition 


of ovulation by another steroid known to be bound by P 
receptors. These, findings | imply that the ovary is-a 


` target organ for P and that P may be the negative feed- 


back for follicular growth. - 
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Vasoactive intestinal polypeptide (VIP), a recently recognized neuropeptide with a putative 

_ transmitter function, has been demonstrated in nerves in te “smale genital tract. The highest 
density is in the smooth muscle of the isthmus of the fal llopiar tubes and ‘of the ‘uterine cervix. The 
motor effect of VIP has been tested in vitra on smooth muscle from the isthmus and the uterine 
cervix. Both preparations responded to VIP with a concentration-dependent reduction in moter 


_ activity. (Am. J. OBSTET. GYNECOL. 138:3¢7, 1980.) 


VASOACTIVE intestinal polypeptide (VIP) is one of a ` 
number, of recently recognized neuropeptides, among ` 


which are also substance P, somatostatin, and enkepha- 
lin. They have all been demonstrated in the brain, ds 
well as in nerves of peripheral organs.’ In the periph- 
ery, most of the peptide-containing nerves probably 
belong to the autonomic nervous system, although they 
seem to be distinct from adrenergic and cholinergic 


nerves. Since the recognized neuropeptides are con- 


tained in synaptic vesicles and have potent biologic ac- 


tions, the < assumption has been that they function as . 


transmitters. Admittedly, the evidence for such a role is 
still incomplete. VIP nerves are numerous in the, male 
and female genitourinary tract of several mammals.” In 
human female genital organs, such nerves are com- 


paratively numerous in the smooth muscle ef the 
isthmic part of the fallopian tubes and of the uterine. 
cervix." Data from radioimmunologic determinations _ 


of VIP support the microscopic observations.‘ 
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There are reasons to assume that nonadrenergic, 
noricholinergic nerves may be involved in the control 
sf the tubal and cervical sphincters: first, the presence 
of “p-type” nerve terminals, which are ultrastructurally 
distinct from adrenergic and cholinergic ones,” and 
seccnd, the finding that the electrically induced relaxa- 
ton of smooth muscle strips from the tubal isthmus is 
only partly blocked by adrenergic or cholinergic antag- 
onists.® ; 

We have tested the motor effects of purified porcine 
VIP {a'gift from Professor V. Mutt, Karolinska Insti- 


` tute, Stockholm, Sweden) on preparations of smooth 


muscle from the isthmus of the fallopian tubes and the 
uterine cervix, obtained at operations performed be- 
cause of myoma or adenomyosis of the uterus. Only 


tissue that had a normal appearance was used. The 13 


patiems were 40 to 50 years old, received no hormone 
treatment, and were menstruating normally. The 
preparations were mounted in an aerated, tempera- 
ture-controlled organ bath that contained Krebs- 
Ringer solution and were oriented so that the motor 
activity of either the longitudinal or the circular smooth 
muscle was primarily recorded. 

The preparations from the tubes and cervix invari- 
ably shcwed.spontaneous contractile activity, which was 
more regular in the tube (Fig. 1, 4) than in the cervix 
(Fig. 1, 3). VIP. (dissolved in 0.9% saline solution) was 


‘added tc the organ bath in cumulative doses that gave a 


final concentration from 1.25 to 250 ng/ml. Eleven 
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Fig. 1. Effect of VIP (25 ng/ml) on spontaneous contractile activity of the tubal isthmus (4) and 
uterine cervix (B). Horizontal bar, 1 minute; vertical bar, 500 dynes. Note that the effect of VIP was 
not immediate, possibly reflecting diffusion barriers in the preparations. 
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Fig. 2. Reduced contractile activity of the tubal isthmus ir. 
response to the stepwise addition of increasing doses of VIP. 
The final concentration in the bath is given. Similar results 
were obtained with smooth muscle from the cervix. Vertical 
bars gives the standard error of the mean. Number of obser- 
vations in parentheses. i f 
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preparations of longitudinal smooth muscle and six 
preparations of circular muscle from the tubal isthmus 
all showed a dose-dependent reduction in spontaneous 
motor activity (measured planimetrically as the area 
under the curve in relation to the baseline during the 3 
minute period of maximal effects, as compared to the 
same period of time immediately before addition of the 
drug) (Fig. 2). An effect was sometimes already re- 
corded at the lowest dose tested; the highest dose al- 
most completely suppressed motor activity, with only 
small isolated spikes remaining. The patterns of re- 
sponse were similar in both longitudinal and circular 
smooth muscle. 

There were nine preparations of circular smooth 
muscle and seven of longitudinal muscle from the cer- 
vix. Administration of VIP caused relaxation similar to 
that seen with preparations from the tubal isthmus 
(Fig. 1, B). 

In conclusion, since VIP occurs in nerve terminals in 
the smooth muscle of the isthmus and cervix, and since | 
VIP is a potent relaxant of these anticipated sphincters, 
there are reasons to believe that neuronal VIP may be 
responsible for the nonadrenergic, noncholinergic re- 
laxation induced by electrical stimulation of nerves. 


Walles, B.: Vasoactive intestinal polypeptide (VIP) in 
human female reproductive tract: Distribution and motor 
effects. To be published, 1980. 


5. Sporrong, B., Clase, L., Owman, Ch., and Sjöberg, N.-O.: 


Electron microscopy of adrenergic, cholinergic, and “p- 
type” nerves in the myometrium and a special kind of 
synaptic contacts with the smooth muscle cells, Am. J. 
OBSTET. GYNECOL. 127:811, 1977. 


6. Helm, G., Owman, Ch., Sjöberg, N.-O., and Walles, B.: 


Motor response of the human fallopian tube to electrical 
transmural nerve stimulation. To be published, 1980. 


The double uterus associated with an obstructed 
hemivagina and ipsilateral renal agenesis 


JOHN A. ROCK, M.D. 
HOWARD W. JONES, Jr., M.D.* 
Baltimore, Maryland 


Twelve patients with a double uterus, unilateral vaginal obstruction, and ipsilateral renal agenesis 
are described. The clinical presentation varies, depend ng on whether the obstruction was partial or 
complete. In rare instances a communication existed between the obstructed vaginal pouch and the 
opposite patent vagina through a defect in the septum of the double uterus. Early accurate 
diagnosis followed by the excision of the obstructing vaginal septum offers complete relief of 
symptoms while preserving reproductive capacity. (AM. J. OESTET. GYNECOL. 138:339, 1960.) 


THE UNIQUE CLINICAL SYNDROME of the double 
uterus, a unilateral partially or completely obstructed 
vagina, and ipsilateral renal aplasia is quite rare.' The 
clinical presentation varies, depending on the utero- 
vaginal relationships which may obscure the true diag- 
nosis. In the present report the anatomic variations and 
the associated symptoms in 12 patients are presented. 


Material and methods 


The present series consists of a historical prospective 
analysis of 12 patients evaluated by the authors in the 
Department of Gynecology and Obstetrics of The 
Johns Hopkins Hospital from January 1, 1950, to De- 
cember 31, 1979. A careful review of patient histories, 
hysterograms, and operative notes allowed categoriza- 
tion of patients. The 12 patients were divided into 
three groups based on anatomic findings (Fig. 1). 

In each patient a complete history was obtained and 
physical examination was performed. Laboratory eval- 
uation consisted of a chemistry profile, urinalysis, and 
blood count, including determination of erythrocyte 
sedimentation rate. An intravenous pyelogram was ob- 
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tained in each patient for evaluation of renal status, 
ard a vaginogram and a hysterosalpingogram were ob- 
tained for study of the details of the anomaly. 


Aesults 


Patient profile. A review of the literature revealed 71 
patients described in two previous reports,” ? with ad- 
ditonal patients not included in those reports.*~° A re- 
view of these cases served as a reference to which the 
present series was compared (Table I). 

The mean age at diagnosis was similar in both 
groups. The mean delay from first symptoms to diag- 
nos was 4.1 years in our patients. Without exception, 
eack patient had congenital absence of the kidney on 
the tide of the vaginal anomaly. This was observed on 
zhe right side in greater frequency than on the left. 

Uierus didelphys was more commonly observed al- 
thouzh a bicornuate or septate uterus was documented 
m a [ew instances. i 

Patient categorization. 

Grcup 1: Complete vaginal obstruction with a hematocol- 
pos. S x patients presented with a uterus didelphys and 
unilateral complete vaginal obstruction without uterine 
communication (Table II, Fig. 1, 4). All patients pre- 
sentec with a paravaginal mass, severe dysmenorrhea, 
ard lower abdominal pain. These patients reported 
progressively severe dysmenorrhea from menarche. 
An intermittent lower abdominal ache between menses 
usually was noted 1 to 2 years after menarche. All pa- 
tents reported regular menses and one patient had 
premenstrual spotting. An intravenous pyelogram 
shcwed renal agenesis on the obstructed side in all 
casas. 

Complete relief of symptoms was observed after 
evazuat on of the hematocolpos and excision of the vag- 
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Fig. 1. illustration of a double uterus, complete or incomplete vaginal obstruction, and ipsilateral 
renal agenesis. A: Complete vaginal obstruction. B: Incomplete vaginal cbstruction. C: Complete ` 
vaginal obstruction with a laterally communicating double uterus. 


Table I. Profile of patients with a double uterus, 
unilateral vaginal obstruction, and ipsilateral renal 


agenesis 
Literature Present . 
review series | Total 
Patients “i 71 2, 83 : 
Age: . 2 . 
Range i i 11-43 -13-24 1 1-43 
Mean , 19 18 18, 
Renal agenesis: 
Right Ey 31 8 39 
Left A: 15 4 19 
ND . 25 0 25 
. Uterus: 5 . 
Didelphys 34° ` 10 44 
' Double (type unknown). — 24 j 0 21 
Bicornuate © lM 2. 13 
Septate - , . 2 0 2 
0 3° 


ND 3 





ND: Not determined. 


inal septum. Four patients had term pregnancies after 

operation. Follow-up of one patient is.incomplete, and 

one patient is not attempting to conceive. 
Histopathologic examination of the removed septa 


showed normal squamous epithelium .on the un- 
obstructed ‘side but columnar epithelium on the ob- | - 


structed side. 
Postoperatively, the exposed columnar epithelium 


gradually converted to squamous epithelium by meta- - 


plasia; however, 5 or more years were required for 
completion of the process. 


Group. 2: Incomplete vaginal obstruction without a hemato- ` 
colpos. Four patients were found to have incomplete ' 


unilateral vaginal obstruction without lateral uterine 


communication (Table I, Fig. 1, B). These patients’ 


. presented with lower abdominal pain and moderate to 
severe dysmenorrhea. Without exception, each patient 
‘reported intermittent, foul, muccpurulent discharge. 
Furthermore, each patient reported a history of poly- 


= menorrhea with unpredictable staining between men- 
_ Strual cycles. Each-patient had a double uterus. An ill- 
defined paravaginal mass was noted in two patients. 


When the vagina was examined carefully, an opening ` 
in the partially obstructed vaginal pouch could be 


-, demonstrated with a fine metal probe. This was dem- 


onstrated to be adjacent to the cervix in one patient. 
The other patients were noted to have a defect at dif- 
ferent points along the septal wall through which 
mucopurulent material extruded (Fig. 1, B). An intra- 
venous pyelogram snowed renal agenesis on the par- 
tially obstructed side in all cases. 

Histopathologic examination of the-excised. septa 
showed normal squamous epithelium on both" sides of 
the septa. 

Group 3: Complete vaginal obstruction with a laterally 


` communicating double uterus. Two patients had complete 


vaginal obstruction with’ a’ laterally communicating 
double uterus (Table II, Fig. 1, C). Each patient had an’ 


. intermittent irregular vaginal mass and dysmenorrhea. 


One patient complained of excessive, foul, mucopuru- 
lent discharge. Both patients reported regular menses: - 
Each patient had a bicornuate ‘uterus and intravenous 
pyelogram showed renal agenesis on the obstructed 
side. _ : i 

Surgical treatment consisted of the excision of the 


vaginal septum. One patient had a term pregnancy; the 


other is not trying to’ conceive. 

Histopathologic examination of one of the two septa 
showed squamous epithelium on'the unobstructed side 
and, columnar epithelium on the obstructed side. The 
histologic section of the other septum in this small 
group was not available for examination. 

Surgical reconstruction. Excision of the vaginal sep- 
tum is the procedure of choice for the surgical correc- 


. tion of the anomaly. The vaginal pouch. is opened:and 


the blood or.mucus removed by suction and lavage. 
The obstructing septum is usually thick, and removal 
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Table II. Patients with a double uterus Jsa with ansa eu obstruction and ipsilateral renal 
aplasia (The Johns ia Hospital, 1950 to 1980) - 







Anatomic findings 





Group 1: Complete ` 
unilateral vaginal - 


Paravaginal mass, severe 
dysmenorrhea, lower 


‘Double uterus 341 


Subsequent 


pregnancy 





Left. Dideiphys Excision of vaginal Term pregnancy 
; septum 
Right Didelphys Excision of vaginal Noi desired 
: . septum 
Reght ` Didelphys Excision of vaginal Undetermined 
` l septum 
Right Didelphys Excision of vaginal Infertile 
: septum 
Right Didelphys Excision of vaginal Term pregnancy 
- septum 
Right Didelphys- Excision of vaginal Term pregnancy 
a septum 
Left Didelphys Excision of vaginal Not desired 
. septum . 
Left Didelphys Excision of vaginal Term pregnancy 
f septum ; , 
Right . Didelphys Excision of vaginal Not desired 
septum 
Left Didelphys Excision of vaginal Term pregnancy 
y septum 
Right Bicornuate Hemihysterectomy; Term pregnancy 
excision of 
- vaginal septum 
Bicornuate Excision'of vaginal Not desired 


obstruction with- C. C. 21. abdominal pain, 
` out uterine .. regular menses | 
communication M.S 13 
w.w. 20 
J.F 17 
M.L 21 
Group 2: Incomplete P. M. 17 Lower abdominal pain, 
unilateral vaginal severe dysmenorrhea, 
obstruction with- C, M. 19 excessive foul muco- 
out uterine purulent discharge, 
communication L. H. 14 intermenstrual 
: i bleeding 
R. P 21o > 
Group 3: Complete A. C. 24 Paravaginal mass, lower 
vaginal obstruction abdominal pain, dys- 
with a, laterally f menorrhea, regular . 
communicating E. C. 14% menses 


, double uterus 


maybe difficult. A generous vaginal pedicle that will 
retraċt with healing is essential to > prevent vaginal ste- 


‘nosis. 


_ Comment 


The association of renal agenesis with anomalies of 
the müllerian ducts has long been recognized. How- - 
ever, the precise relationships during development 
have remained elusive. 

With failure of lateral fusion when there is Omple 
or almost complete, unilateral müllerian obstruction, 


‘ipsilateral renal agenesis is, almost without exception, 


the rule. 

With failure of lateral fusion without obstruction, 
ie., a uterus didelphys with a double. vagina, there is 
seldom a kidney anomaly. 

On the basis of these clinical observations, it would 
seem, in these problems of lateral müllerian fusion, 
that renal agenesis is associated not with failure of a 


lumen to develop but with failure of the’ lumen to" 
‘communicate with the more normally developed side. 


However, this relationship is not so exact in the 
Rokitansky-Kuster-Hauser syndrome. In this syn- 
drome, there is partial müllerian agenesis characterized 
by bilateral failure of a lumen to develop or communi- 
fate, but renal agenesis or other serious kidney malfor- 


Right 
A septum 


rations occur in approximately 20% of patients and on 
one side.” This means that 80% of patients with what is 
zpparently an identical miillerian anomaly havé normal 
kidneys. Thus, as mentioned, the correlation of kidney 
development with miillerian development seems differ- 
ent in the Rokitansky syndrome as compared with the 


syndrome of obstructed hemivagina. 


‘It is relevant and probably most significant thai in 
bilateral renal agenesis (Potter’s syndrome) Potter? re- 
ported that in 10 of 13_instances the uterus and vagina 
were absent or very rudimentary, and in two of the 13 
there was a uterus didelphys, but curiously enough, in 
one of the 13, the uterus and vagina were found to be 
normal. However, in all instances, the ovary and fallo- 
pian tubes were present and of normal size. 

. Marshall and Beisel? noted in the August-Copen- 
hagen rat that the association between renal and ip- 
silateral mitillerian anomalies was very similar to the 
situation in the human. 

` Thus, millerian development and wolffian devel- 
opment are ultimately related. or perhaps affected by 
the same adverse: agent but the precise relationship 
remains unclear. 

` In all patients with a completely obstructed hemi- 
vagina, columnar epithelium was identified histologi- 
cally on the obstructed side. Bell? suggested that the 
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columnar epithelium found cephalad to a point of 
complete obstruction represented the junction of the 
epithelium of the descending müllerian tubercle and 
the upward growing urogenital sinus. Kanagasuntha- 
ran and Dassanayakae'! observed that if the obstruc- 
tion was incomplete a small communication in the 
< obstructing septum was associated with replacement of 
the columnar epithelium by squamous epithelium. , 

Squamous epithelium was found lining the upper 
vagina in all patients with incomplete obstruction in 
our series. The original columnar epithelium of mül- 
lerian origin may have been replaced by squamous epi- 
thelium through the process of metaplasia. This view is 
supported by the observation that after removal of the 
septum in patients with complete obstruction, the co- 
lumnar epithelium found in those patients was slowly 
replaced by squamcus epithelium. 

It is interesting that patients with completely ob- 
structed vaginas have vaginal adenosis not related to 
diethylstilbestrol. This has been emphasized by Hansen 
and Egholm.”? It seems reasonable to observe such pa- 
tients in a manner similar to that for diethylstilbestrol- 
exposed patients. 

Twelve patients with a double uterus, obstructed 
hemivagina, and ipsilateral renal agenesis have been 
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described. In patients with complete obstruction a 
normal menarche and subsequent regular menses may 
delay the diagnosis until pronounced dysmenorrhea 
and lower abdominal pain result from a hematocolpos. 
In patients with incomplete obstruction, foul-smelling 
vaginal discharge may be noted. A lateral, ill-defined 
paravaginal mass of variable size may be present, de- 
pending on the size of the vaginal or uterine communi- 
cation. The demonstration of a laterally communicat- 
ing double uterus may require hysterosalpingography 
with catheter studies, A vaginal communication may 
be demonstrated with careful examination of the vagi- 
nal septum with a wire probe, 

In this series, the excision of the vaginal septum and 
evacuation of retained old blood or mucus resulted in 
complete relief of symptoms. One patient with a later- 
ally communicating uterus underwent hemihysterec- 
tomy in addition to excision of the vaginal septum. 

Six of seven patients who attempted pregnancy con- 
ceived following excision of the vaginal septum. Four 
patients have not attempted pregnancy. One patient 
has incomplete follow-up. These observations demon- 
strate that simple vaginal excision of the septum results 
in unaltered reproductive performance. 
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Major Don Anderson recalls his 
days in private practice: 

“Four days out of my residency, my 
partner in internal medicine had a heart 
attack. For four straight years, I was the 
only one who took night calls in internal 
medicine. Our rural group practice was 
servicing a population of around 70,000. 
Staff meetings alone averaged 12 to 14 
hours a month. You get to the point where 
you're so busy you don't have time to 
spend with your family, and wish you had 
more time to spend with the patient. 

Time to choose. "Going into the 
Army left a lot of doors open. Once | 
spent some time in the Internal Medicine 
Clinic, and on the ward taking care of 
patients, and working within anorganized 
system, | started to fall in love again with 
internal medicine. So the cardiology fel- 
lowship I was interested in became kind 
of secondary. 


Time to do things. "I think practice ii j 


in the Army has variety. I think the Army 
„offers more free time and less paperwork 
There are fewer regulations, fewer things 
you have to do because of outside forces. 
And a heck of a lot fewer meetings. 

“You know that when you go home 
at night you're not going to get called in 
to see an emergency patient. You can 
spend some time reading and catching 
up. There's a very structured, organized 
call system. When you're off, youre off. 

Time to practice. ‘| think the ster- 
eotyped image of the Army Medical 
Corps doesn't have much basis. It's a 
relaxed atmosphere. Because of the pro- 
fession, there are inherent stresses of 
pafient care, butthere aren’tany additional 

* stresses. You're always a physician. I feel 


Army Medicine. 
The practice that’s practically all medicine. 





| PRA- TI-E 
SO SUCCESSFUL 
HAVE TIME TO BE 


YOU DON'T | 
A DOCTOR? 


more a part of a practice here in the Army 
than I did in civilian life’ 

If you want a reasonable practice, 
for a reasonable amount of money, and 
wantto spend areasonable amountoftime 
with your family, then maybe you should 
find out more about Army Medicine. 
Write: Army Medical Opportunities, 

PO. Box 7711, Burbank, CA 91510. 
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AVAILABLE: 


Board eligible or certified 
University trained 
Obstetrician, Gynecologist, 
to join three man group 
in Southern Florida. 
Send curriculum vitae to: 
Charles Kalstone, M.D. 
S. Allen Bradford, M.D. 
and Michael P. Born, M.D. 
2121 Ponce De Leon Blvd. 
Suite 350 
Coral Gables, Florida 33134. 
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PRENATAL GENETICS 


The Department of Obstetrics and Gynaecology and the 
Division of Medical Genetics, UCLA School of Medicine, 
announces the availability of a Genetic Prenatal Diag- 
nosis Fellowship. Applicants should be Board eligible in 
obstetrics and gynaecology, pediatrics, or family prac- 
tice. The Fellowship includes didactic training in genet- 
ics with emphasis in the clinical application of prenatal 
diagnosis, didactic training in ultrasound techniques 
and cytogenetic and biochemical analysis and cellular 
morphology of amnionic fluid cells. Candidates should 
apply to: 


Dr. Thomas B. Lebherz 

Director of OB/GYN Clinics, 

Department of Obstetrics and Gynaecology 
U.C.L.A. School of Medicine 

10833 LeConte Avenue 

Los Angeles, California 90024 


U.C.L.A. is an Equal Opportunity / Affirmative 
Action Employer. 


Applications from minority candidates 
_ and women are encouraged. 











CLINICAL 
BIOSTATISTICS: 


here’s why 
you'll benefit 
from this book 


e authoritative articles from 
Clinical Pharmacology _and 
Therapeutics 

e clear and easy-to-read explana- 
tions of essential statistical 
concepts 

e provocative insights into the 
common sense and science 
behind statistical data 


CLINICAL BIOSTATISTICS 


This unique book critically examines the entire 
field of clinical biostatistics. It presents a series of 
original articles that first appeared over a five year 
period in Clinical Pharmacology and Therapeutics. 
Widespread reader acclaim and the timeliness of the 
subject prompted publication of the essays into con- 
venient book form. 

The essays are logically arranged into 29 
chapters and organized into five major sections, 
each preceded by brief commentary written 
especially for the book. You'll find informative 
discussions on the diverse statistical techniques 
used in medical practice and research; research 
and design problems; presentation of data; and 
methods of data analysis. Dr. Feinstein has 
reorganized his original articles to provide you 
with a completely current guide to the biosta- 
tistics used in both clinical and investigative 
situations. He also offers valuable insights into 
topics either totally neglected or inadequately 
covered in conventional texts. Throughout, dis- 
cussions are written in lively prose style, which 
makes the subject both interesting to read and 
easy-to-understand. Why not benefit from Dr. 
Feinstein’s expert guidance firsthand—order 
your copy of CLINICAL BIOSTATISTICS today! 


By Alvan R. Feinstein, M.D., 1977, 468 pages 
plus FM I-XIV, 6-7/8” x 10”, 10 illustrations. Price, 
$21.50 


ORDER BY PHONE! 
Call toll free (800) 325-4177 ext. 10. In Missouri call 
collect—{314) 872-8370 ext. 10 during normal busi- 
ness hours. A80794 
Price effective in U.S.A. only. 
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Professor or Associate Professor 
level on its full time faculty. Qualifi- 
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LSE DETECTION 


Detects fetal life early in pregancy (9-12 weeks) @ Confirms fetal life throughout preg- 
nancy @ Assesses rate and rhythm of the fetal heart during labor @ Pocket size: 
small, light and durable @ Stethoscope style headset for privacy and isolation from 
background noise @ Jack for second headset permits patient or colleague to listen 
è Operates at an ultrasound frequency of 2.25 MHz @ Powered by a long- 
life, replaceable battery @ Two simple controls: on-off switch and volume. 


NEW POCKET SPEAKER 
MODEL SA2 


Compact, battery-powered loudspeaker is a conve- 
nient alternative to the stethoscope headset. 


TRIAL WITHOUT ! wish to order the 


Model FP3A ULTRA- 
OBLIGATION SOUND STETHOSCOPE and/or the Model 


SA2 Speaker. | understand that | may return the units for full credit 
within two weeks after receipt if not fully satisfied. 






[0 seno information [sieme [] CHECK ENCLOSED 


PRICES 
Model FP3A: Includes headset, 
case, battery, coupling gel and 
instructions. $450.00 
ADDRESS Model SH3A: Extra headset. 
$42.50 
Model SA2: Pocket Speaker. 
CITY STATE ZIP $85.00 


NAME 


® 
P.O. BOX M (340 PIONEER WAY) TOLL-FREE TELEPHONE: 800 227-8076 
MOUNTAIN VIEW, CA 94042 IN CALIFORNIA, CALL COLLECT: (415) 9653333 
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OB /GYN — 


established 1976. 





with 3 or 
4 BC/BE OBG's. 
- New comprehensive facilities. 
Well-staffed for clinical 
support, including Nurse 
Practitioners and hospital 
residents. Attractive salary 
structure and liberal fringes. 
Starting salary based 
on experience. 
Recruitment and relocation 
expenses covered. 
Unusually livable city. 
Send CV or call: 
Michael R. Soper, M.D. 
Medical Director 
6801 E. 117th Street 
Kansas City, Missouri 64134. 
























Prepaid medical group practice, 


Two suburban care centers, each 





OB-GYN 


OB-GYN to practice in 
rural multi-specialty 
group converting to 
Health Maintenance 

Organization 
Excellent opportunity 


Salary negotiable 
benefits. 
Send resume to 
Dr. Sam P. Tirimacco 
Centerville Medical Group 
RD #1 
Fredericktown, Pa. 15333. 





OBSTETRICIAN- 
GYNECOLOGIST 


OBSTETRICIAN-GYNECOLOGIST— 
needed in historic Marshall, Michigan, 
located half-way between Ann Arbor 
and Kalamazoo, Michigan. Beautiful 
town with a 77 bed acute care hospital. 
City population of 7,500 and service 
area population of 22,000. Admitting 
staff includes: four (4) Family Practice 
Specialists, five (5) General Practi- 


tioners, two (2) General Surgeons and 
one (1) Internist. Willing to negotiate to 
attract a high caliber physician. 


Contact: 
Rob Covert, Administrator, 
or Philip Glotfelty, M.D., 
Chief of Staff 
Oaklawn Hospital 
200 North Madison 
Marshall, Michigan, 49068. 
Or phone 616-781-4271, 
extension 201 








MATERNAL/FETAL MEDICINE 


Full time faculty position available. Rank of Assis- 
tant or Associate Professor. Busy tertiary referral 
center offers excellent opportunity for research 
and teaching within medical school environment. 
Excellent laboratory facilities available for basic 
and clinical support. Board eligibility or certifica- 
tion in subspecialty as well as special interest and 
experience in ultrasonography desirable. Antic- 
ipated starting date—position available after Jan- 
uary 1, 1981. Recruiting deadline November 30, 
1980. 


Affirmative Action/Equal Opportunity Employer 
Competitive Salary and Fringe Benefits 
Reply with curriculum vitae to: 


Charles $. Mahan, M.D. 
Chairman, Search Committee 
Department of Obstetrics and Gynecology 
University of Florida College of Medicine 
J. Hillis Miller Health Center 
P.O. Box J-294 
Gainesville, Florida 32610 





“ „this text is already 
regarded as scripture.” 


from a review of the 15th edition in Johns Hopkins Medical Journal, 3/77 


ANNOUNCING THE NEW EDITION OF 


Williams 





Obstetrics 


SIXTEENTH EDITION 


by Jack A. Pritchard, M.D., Gillette Professor, Depart- 
ment of Obstetrics and Gynecology, University of Texas 
Southwestern Medical School, University of Texas 
Health Science Center at Dallas, and Director of Ob- 
‘ial stetrics, Parkland Memorial Hospital, Dallas and Paul 
William: $ C. MacDonald, M.D., Professor, Department of Ob- 
Obstetris stetrics and Gynecology and Biochemistry, University 
gixeeenth ken of Texas Southwestern Medical School, and Director of 
the Cecil H. and Ida Green Center for Reproductive Bi- 
ology Sciences, University of Texas Health Science 

Center at Dallas 


} yum 
ard: Maci 
Prirc liars 


This new edition of a classic work reflects the most 
recent advances in obstetrical care. Its well- 
balanced presentation of established principles 
and new, often controversial, concepts offer you a valuable clinical tool as well as 
an important reference for your professional library. 


Completely updated and revised, WILLIAMS OBSTETRICS, 16th Edition in- 
cludes over 100 new diagrams and line drawings along with detailed information 
on the major advances in methodology and technics which have occurred since 
the last edition. Drs. Pritchard and MacDonald have made the most extensive 
revisions in the book’s coverage of sonography, which is stressed throughout this 
edition. Thirty-five actual sonograms are included to demonstrate a variety of 
obstetric conditions. Other areas which have undergone significant revision in- 
clude estimation of fetal growth and maturity, management of pre-eclampsia/ 
eclampsia, physiology of labor, and indications for fetal monitoring. The authors 
state in the preface that “it is the most exciting times to be an obstetrician.” Their 
enthusiasm in exploring new tools, such as fetal diagnosis and therapy, make this 
edition a unique and comprehensive examination of diverse approaches to the 
practice of obstetrics. 


1980 1,224 pp., including 7 full color plates A9731-9 $48.50 
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CAREER OPPORTUNITY 
OBSTETRICS— 
GYNECOLOGY 


Unique opportunity exists for Board Certified/Eligi- 
ble Obstetrician-Gynecologist seeking a full time 
position in a multi-specialty group practice. 


In addition to an active practice the position offers 
opportunity for teaching in a residency training pro- 
gram, clinical research, and participation in an ac- 
tive adolescent maternity program. 


Excellent incentive compensation system with 
guaranteed base salary and fringe benefits. Begin 
summer 1981 or sooner. 


Send vitae in confidence to: 


William F. Grace, M.D., F.A.C.O.G. 
Director, Ob/Gyn Division 
GENESEE HEALTH SERVICE 
MEDICAL GROUP 
220 Alexander Street 
Suite 708 
Rochester, New York 14607 
(716) 263-5214 


An Equal Opportunity Employer, M/F 








COLLEGE OF PHYSICIANS 
& SURGEONS 


and 
ST. LUKE’S - ROOSEVELT 
HOSPITAL CENTER 


In association with the 
International Society for the 
Study of Vulvar Disease 
will present the second postgraduate course for 
cliniclans on 


CUTANEOUS-VULVAR AND VAGINAL DISEASES 
May 14, 15, 16, 1981 
New York Academy of Medicine 
New York City 


Under the Direction of 
HAROLD M.M. TOVELL, M.D. (Gynecology) 
ALEX W. YOUNG, M.D. (Dermatology) 


For the practicing dermatologist, gynecologist, and family 
practitioner. An interdisciplinary faculty composed of 
gynecologists, dermatologists, and pathologists will discuss the 
diagnosis and management of the common dermatoses, 
bacterial, parasitic and viral infections which affect the vulva. 
Sexually transmitted diseases will also be discussed. An in- 
depth review of vulvar dystrophies, premalignant, and malignant 
conditions will be presented. Pertinent diagnostic methods and 
specific therapeutic regimens will be emphasized. 


Fee: $375; residents: $175 (with a letter from departmental 
chairman); Includes lunches, course syllabus and slides of 
selected diseases. Approved for 18 credit hours in Category 1 of 
the A.M.A.’s Physician's Recognition Award, 18 cognates for 
A.C.O.G. Fellows and 18 prescribed credit hours by A.A.F.P. For 
application and information contact Dr. Elizabeth C. Gerst, 
Continuing Education Center, College of Physicians and 
Surgeons of Columbia University, 630 West 168th Street, New 
York, New York 10032; telephone (212) 694-3682. 


$ COLUMBIA UNIVERSITY 


Choose a practice 
you can live with. 


Hospital Corporation of America knows of 
many practice opportunities in communities 
across the nation where we can match a 
physician's professional needs and personal 
desires with an attractive community that 
needs his or her skill. 

HCA owns and manages more than 150 
hospitals from coastto coastin settings rang- 
ing from small, ruraltowns to large metro- 
politan centers. Practice opportunities are 


and partnerships. 


arrival, you should find a solid practice, con- 
veniently located offices, and the medical 
supportand modern equipment you need. 
Contact HCA today. Let our free, no ob- 
ligation Professional Relations Program 
match your needs with an HCA practice op- 
portunity. Just send your curriculum vitae 
along with information on your personal, pro- 
fessional, and geographical interests to: 
Charles M. Wooden, Director, Professional 


America, One Park Plaza, Nashville, TN 


available in solo, groups, associations, ' Relations, Hospital Corporation of 


And HCA will help ease the way when 
you and your practice relocate. Upon 


2 A | 37203. Telephone toll free 1-800-251- 


2561 or call collect (615) 327-9551. 


Hospital Corporation of America. 





Its safe 


its effective 
and its lower dose 


For Brief Summary, see next page. 
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OVCON-35 


21 peach tablets of norethindrone 0.4 mg and 
ethinyl estradiol 0.035 mg. Each green tablet 
in the 28-day regimen contains inert ingredients. 


Indications and Usage: Ovcon is indicated for the Prevention of pregnancy. Some combinat on 
products containing 35 mcg. or less of ethinyl estradiol report slightly higher pregnancy rates than 
are reported for the higher dose combination products. 

Contraindications: Oral contraceptives should not be used in women with any of the following 
conditions: 1) Thrombophlebitis or thromboembolic disorders. 2) A past history of deep vein 
thrombophlebitis or thromboembolic disorders. 3) Cerebral vascular or coronary artery disease. 
4) Known or suspected carcinoma of the breast. 5) Known or suspected estrogen dependent 
ee 6) Undiagnosed abnormal genital bleeding. 7) Known or suspected pregnancy. 

rings: 


Cigarette smoking increases the risk of serious cardiovascular side effects from oral 
contraceptive use. Women who use oral beget oak should be strongly advised notto smoke. 
Use of oral contraceptives is associated with increased risk of several Serious conditions, 
including thromboembolism, stroke, myocardial infarction, hepatic adenoma, gallbladder 
disease, hypertension. Practitioners prescribing oral contraceptives should be familiar with the 
following information relating to these risks. 


1) Thromboembolic Disorders and Other Vascular Problems. An increased risk of thrompoembolic and 
thrombotic disease associated with use of oral contraceptives is well established. Three principal 
Studies in Great Britain and three in the United States have demonstrated an increased tisk of fatal ard 
nonfatal venous thromboembolism and stroke, both hemorrhagic and thrombotic. These studies 
estimate that users of oral contraceptives are 4 to 11 times more likely than nonusers to develop these 
diseases without evident cause. In a study of cerebrovascular disorders in women with and without 
Predisposing causes, it was estimated that the risk of hemorrhagic stroke was 2.0 times greater than 
nonusers and the risk of thrombotic stroke was 4 to 9.5 times greater, An increased risk of myocardial 
infarction associated with the use of oral contraceptives has been reported. Studies conducted in the 
United Kingdom found that the greater the number of underlying risk factors for coronary artery 
disease (cigarette smoking, hypertension, hypercholesterolemia, obesity, diabetes, history cf 
preeclamptic toxemia) the higher the risk of developin myocardial infarction, regardless of whether 
the patient was an oral contraceptive user or not. Oral contraceptives, however, were found to be a 
clear additional risk factor. In terms of relative risk, it has been estimated that oral contraceptive users 
who do not smoke (smoking considered a major predisposing condition to myocardial infarction) ara 
about twice as likely to have a fatal myocardial infarction compared to nonusers who do not smoke. 
Oral contraceptive users who smoke have abouta 5-fold increased risk of fatal infarction compared to 
users who do not smoke but about a 10- to 12-fold increased risk compared to nonusers who do not 
smoke. The amount of smoking is a very important factor. British investigators concluded that the 
tisk of thromboembolism including coronary thrombosis is directly related to the dose of estrogen 
used in oral contraceptives; preparations containing 100 mcg. or more of estrogen were associatec 
with a higher risk of thromboembolism than those containing 50-80 mcg. of estrogen. The relative 
risk of thromboembolic disease associated with progestin-only oral contraceptives has not been 
determined. Cases of thromboembolic disease have been reported in women using progestin-only 
products, and they should not be presumed to be risk-free. The overall excess meet rate annually 
from circulatory diseases for oral contraceptive users was estimated to be 20 per 100,000 (ages 
15-35, 5/100.000; ages 35-44, 33/100,000: ages 45-49, 140/100.000), the risk being 
concentrated in older women, in those with a long duration of use, and in cigarette smokers. The 
highest risk was found in heavy cigarette smokers (15 or more cigarettes per day) who used oral 
Contraceptives and were aged 40 or older. Women who smoke should be advised not to use oral 
contraceptives. The use of oral contraceptives in women over age 40 with other risk factors is not 
recommended. The mortality associated with all of the methods of birth control is low compared to 
the risk of childbirth, with the exception of oral contraceptive users who smoke and are over age 40 

The lowest mortality is associated with the. condom or diaphragm backed up by early abortion. The 
risk of thromboembolic and thrombotic disease associated with oral contraceptives increases with 
age after approximately age 30 and for myocardial infarction is further increased by hypertension, 
hypercholesterolemia, obesity, diabetes, or history of preeclamptic toxemia, and especially by 
cigarette smoking. The physician and the patient should be alert to the earliest manifestations of 
thromboembolic and thrombotic disorders (e.g., thrombophlebitis, pulmonary embolism, cere- 
brovascular insufficiency, coronary occlusion, retinal thrombosis and mesenteric thrombosis). 
Should any of these occur or be Suspected, the drug should be discontinued immediately. If feasible, 
oral contraceptives should be discontinued at least 4 weeks before sur s of a type associated with 
an increased risk of thromboembolism or prolonged immobilization. ) Ocular Lesions. There have 
been reports of neuro-ocular lesions such as optic neuritis or retinal thrombosis associated with the 
use of oral contraceptives. Discontinue the medication if there is unexplained sudden or gradual, 
partial or complete loss of vision; sudden onset of proptosis or diplopia; papilledema; or retinal 
vascular lesions, and institute appropriate diagnostic and therapeutic measures. 3) Carcinoma. 
Long term administration of either natural or synthetic erogen in certain animal species increases 
the frequency of carcinoma of the breast, cervix, vagina and liver. In humans, one study investigated 
the first 21 cases of endometrial adenocarcinoma in women on oral contraceptives reported to a 
registry. Of those women without predisposing risk factors for this disease, nearly all occurred in 
women who had used a sequential oral contraceptive. No evidence has been reported suggesting an 
increased risk of endometrial cancer in users of conventional combination or progestin-only oral 
contraceptives. No increase in breast cancer in women taking oral contraceptives has been reported 
although one study reported an increased risk of breast cancer in subgroups of women treated using 
oral contraceptives with documented benign breast disease. There is at present no confirmed 
evidence from human studies of an increased risk of cancer associated with oral contraceptives 

Close clinical surveillance of all women taking oral contraceptives is essential. In all cases of 
undiagnosed persistent or recurrent abnormal vaginal bleeding. appropriate diagnostic measures 
should be taken to rule out malignancy. Women with a strong family history of breast cancer or who 
have breast nodules, fibrocystic disease or abnormal mammograms should be monitored with 
particular care if they elect touse oral contraceptives. 4) Hepatic Adenoma. Benign hepaticadenomas 
have been found to be associated with the use of oral contraceptives. One study reporteda higher risk 
associated with oral contraceptive formulations with high hormonal potency. Although benign and 
rare, hepatic adenomas may rupture and may cause death through intra-abdominal hemorrhage 

This has been reported in short term as well as long term users of oral contraceptives. Two studies 
relate the risk with duration of contraceptive use, the risk being much greater after 4 or more years of 
oral contraceptive use. While hepatic adenoma is a rare lesion, it should be considered in women 
Presenting abdominal pain and tenderness, abdominal mass, or shack. A few cases of hepatocellular 
carcinoma have been reported in women taking oral contraceptives. The relationship of these drugs 
to this type of malignancy is not knownat this time. 5) Usein Pregnancy, Birth Defects in Offspring and 
Malignancy in Female Offspring. Fetal abnormalities have been reported to occur in the offspring of 
women who have taken progestogens and/or estrogens during pregnancy It has been shown that 
females exposed in utero to diethylstilbestrol, a nonsteroidal estrogen, have an increased risk of 
developing in later life a form of vaginal or cervical cancer that is ordinarily extremely rare. A high 
percentage of such exposed women (30% to 90%) have been found to have epithelial changes of the 
vagina and cervix. Although these changes are histologically benign it is not known whether this 
Condition is a precursor of vaginal malignancy. Male children so exposed may develop abnormalities 
of the urogenital tract. Similar data are not available with the use of other estrogens but it cannot be 
Presumed that they would not induce similar changes. The data suggest that the risk of limb reduction 
defects in exposed fetuses is somewhat less than 1 in 1000 live births. In the past, female sex 
hormones have been used during pregnancy in an attempt to treat threatened or habitual abortion 

There is considerable evidence that estrogens are ineffective for these indications and there is no 
evidence from well-controlled studies that progestins are effective for these uses. Increases in 
chromosomal aberrations have been reported in women who become pregnant soon after ceasing 
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Oral contraceptive therapy. Embryos with these anomalies are virtually always spontaneously 
aborted. Whether thereis an overall increasein spontaneous abortion prpregnancias conceived soon 
after stopping oral contraceptives is unknown. It is recommended that for any patient who has 
missed two consecutive periods, pregnancy should be ruled out before continuing the contraceptive 
regimen. If the patient has not adhered to the prescribed schedule, the possibility of pregnancy 
should be considered at the time of the first missed period and further use of oral contraceptives 
should be withheld until pregnancy has been ruled out. If pregnancy is confirmed the patient should 
be apprised of the potential risks to the fetus and the advisability of pregnancy continuation should be 
discussed in light of these risks. It is also recommended that women who discontinue oral 
Contraceptives with the intent of becoming pregnant use an alternate form of contraception for a 
period of time before lp to conceive. Many clinicians recommend three months. 
Administration of progestin-only or progestin-estrogen combinations to induce withdrawal bleeding 
should not be used as a test for preananty, 6) Gall Bladder Disease. Studies have reported an 
increased risk of surgically confirmed gallbladder disease apy padng after one year of oral 
contraceptive use and doubling of the risk after 4 or 5 years of use. 7) Carbohydrate and Lipid 
Metabolic Effects. A decrease in glucose tolerance has been observed in a significant percentage of 
patients on oral contraceptives. For this reason, prediabeticand diabetic patients should be carefully 
observed while receiving oral contraceptives. Increased serum levels of triglycerides and total 
Phospholipids have been observed in oral contraceptive users. The clinical significance of this 
observation is unknown at this time. 8) Elevated Blood Pressure. An increase in blood pressure has 
been reported in women tagong oral contraceptives. The prevalence of hypertension in oral 
contraceptive users may be no higher than nonusers in the first year of oral contraceptive use but 
increases with longer exposure and in the fifth year of use is two and one-half to three times the 
reported prevalence in the firstyear. Women who previously had hypertension during pregnancy may 
be more likely to develop elevation of blood pressure when given oral contraceptives. 9) Headaches. 
The onset or exacerbation of migraine or development of headache of a new pattern which is re- 
current, persistent or severe, requires discontinuation of oral contraceptives and investigation of the 
cause. 10) Bleeding Irregularities. Breakthrough bleeding, spotting and amenorrhea are frequent 
reasons for patients discontinuing oral contraceptives. In breakthrough bleeding, as in all cases of 
irregular bleeding from the vagina, nonfunctional causes should be borne in mind. In undiagnosed 
persistent or recurrent abnormal bleeding from the vagina, adequate diagnostic measures are 
indicated to rule out pregnancy or malignancy. If pathology has been excluded, time or change to 
another formulation may solvethe problem. Changing to an oral contraceptive witha higher estrogen 
content, while potentially useful in minimizing menstrual irregularity, should be done only if 
necessary since this may increase the risk of thromboembolic disease. Women with a past history of 
oligomenorrhea or secondary amenorrhea or young women without regular cycles may have a 
tendency to remain anovulatory or to become amenorrheic after discontinuation of oral contracep- 
tives. Women with these preexisting problems should be advised of this pors DUY and encouraged 
to use other contraceptive methods. 11) Ectopic Pregnancy. Ectopicas wellas intrauterine pregnancy 
may occur in contraceptive failures. However, in oral contraceptive failures, the ratio of ectopic to 
intrauterine pregnancies is higher than in women not using oral contraceptives since the drugs are 
more effective in preventing intrauterine rather than ectopic pregnancy. The higher ectopic- 
intrauterine ratio has been reported with both combination products and progestin-only oral 
contraceptives. 12) BreastFeeding. A small fraction of the hormonal agents in oral contraceptives has 
been identified in the milk of mothers receiving these drugs. The long-range effect to the nursing 
infant cannot be determined at this time 

Precautions: 1) A complete medical and family history should be taken prior to the initiation of oral 
contraceptives. Examination should include special reference to blood pressure, breasts, abdomen 
and pelvic organs, including Papanicolaou smear and relevant laboratory tests. As a general rule, oral 
contraceptives should not be prescribed for longer than 1 year without another physical examination 
being performed. 2) Under the influence of estrogen-progestogen preparations, preexisting uterine 
leiomyomata may increase in size. 3) Patients with a history of psychic depression should be 
carefully observed and the drug discontinued if depression recurs to a serious degree. 4) Because 
oral contraceptives may cause some degree of fluid retention, conditions which might be aggravated 
by fluid retention, such as convulsive disorders, migraine syndrome, cardiac or renal insufficiency or 
asthma require careful observation. 5) Patients with a past history of jaundice during pregnancy have 
an increased risk of recurrence of jaundice while receiving oral contraceptive therapy. If jaundice 
develops in any patient receiving such drugs, the medication should be discontinued. 6) Steroid 
hormones may be poorly metabolized in patients with impaired liver function and should be 
administered with caution in such patients. 7) Oral contraceptive users may have disturbances in 
normal tryptophan metabolism which may result in a relative pyridoxine deficiency. The clinical 
Significance of this wp to be determined. 8) Serum folate levels may be depressed by oral 
contraceptive therapy. This may complicate subsequent pregnancy with regard to folate deficiency, 
9) The pathologist should be advised of oral contraceptive therapy when relevant specimens are 
submitted. 10) Certain endocrine and liver function tests and blood components may be affected by 
estrogen-containing oral contraceptives: a. Increased sulfobromophthalein retention. b. Increased 
prothrombin and factors VII, VIII, IX, and X; decreased antithrombin 3: increased norepinephrine- 
induced platelet aggregability. c. Increased thyroid binding globulin (TBG) leading to increased 
circulating total thyroid hormone, as measured by protein-bound iodine (PBI). Ta by column, or Te hy 
radioimmunoassay. Free T, resin uptake is decreased, reflecting the elevated TBG. free 1, 
concentration is unaltered. d. Decreased pregnanediol excretion. e. Reduced response to 
metyrapone test. 

Information for the Patient: Detailed Patient Labeling has been prepared for use by the patientand has 
been made available for distribution by the pharmacist 

Drug Interactions: Reduced efficacy and increased incidence of breakthrough bleeding have beene 
associated with concomitant use of rifampin. A similar association has been suggested with 
barbiturates, phenylbutazone, phenytoin sodium and ampicillin 

Adverse Reactions: An increased risk of the following serious adverse reactions has been associated 
with the use of oral contraceptives (see Warnings): Thrombophlebitis, pulmonary embolism, 
coronary thrombosis, cerebral thrombosis, cerebral hemorrhage, hypertension, gall bladder 
disease, congenital anomalies. There is evidence of an association between the following conditions 
and the use of oral contraceptives, although additional confirmatory studies are needed: Mesenteric 
thrombosis; benign hepatomas; neuro-ocular lesions, e.g., retinal thrombosis and optic neuritis 
The following adverse reactions have been reported in patients receiving oral contraceptives and are 
believed to be drug related: Nausea and/or vomiting, usually the most common adverse reactions, 
occur in approximately 10% or less of patients during the first cycle (Other reactions, as a general 
rule, are seen much less frequently or only occasionally.); gastrointestinal symptoms (such as 
abdominal cramps and bloating); breakthrough bleeding, sponini; change in menstrual flow; 
dysmenorrhea: amenorrhea during and after treatment; temporary infertility after discontinuance of 
treatment: edema; chloasma or melasma which may persist: breast changes (tenderness, 
enlargement, and secretion); change in weight (increase or decrease); changein cervical erosion and 
cervical secretion; possible diminution in lactation when given immediately postpartum; cholestatic 
jaundice; migraine; increase in size of uterine leiamyomata: rash (allergic); mental depression; 
reduced tolerance to carbohydrates; vaginal candidiasis. The following adverse reactions have been 
reported in users of oral contraceptives, and the association has been neither confirmed nor refuted: 
Premenstrual-like syndrome, intolerance to contact lenses, change in corneal curvature (steepen- 
ing), cataracts, changes in libido, chorea, changes in appetite, cystitis-like syndrome, headache, 
nervousness, dizziness, hirsutism, loss of scalp hair, erythema multiforme, erythema nodosum, 
hemorrhagic eruption, vaginitis, porphyria, impaired renal function. 

Acute Overdosage: Serious ill effects have not been reported following acute ingestion of large doses 
of oral contraceptives by young children. Overdosage May Cause nausea, and withdrawal bleeding 
may occur in females 
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COMMUNICATIONS 
IN BRIEF 


This section is suitable for reporting results of therapeutic trials, descriptions of 
new procedures or instruments, and case reports which illustrate a principle. Re- 
ports should be limited to seven hundred words and two references. Use of an 
illustration or table requires a proportionate reduction in total words. 





Streptococcus sanguis sepsis and 
meningitis: A complication of 
vacuum extraction 


RICHARD E. HEATH, Jr., M.D. 
JACK A. ROGERS, Jr., M.D. 
LAWRENCE V. CHELDELIN, M.D. 
ALLEN P. KILLAM, M.D. 


Departments of Pediatrics and Obstetrics and Gynecology, 
William Beaumont Army Medical Center, El Paso, Texas 


NEONATAL SEPSIS and meningitis are recognized 
complications of intrapartum events and obstetric ma- 
nipulations.' The pathogenic microorganism is usually 
a member of the vaginal flora.? 

The following case report documents two phe- 
nomena not previously reported: the occurrence of 
sepsis and meningitis as an apparent complication of 
vacuum extractor application during delivery and the 
ability of Streptococcus sanguis to produce serious neo- 
natal disease. 


Patient J. W., a 3,230 gram male infant, was born at term to 
a 25-year-old, gravida 2, Caucasian mother after an unevent- 
ful pregnancy. Clear amniotic fluid was noted upon spon- 
taneous rupture of the membranes 14 hours prior to delivery. 
Internal monitoring revealed no abnormalities in uterine con- 
tractions or fetal heart rate. The delivery was difficult and 
required vacuum extractor and low outlet forceps assistance. 
Apgar scores were 8 at 1 minute and 9 at 5 minutes. At birth 
the physical examination was unremarkable except for mould- 


The opinions or assertions contained herein are the private 
views of the authors and are not to be construed as official or 
as reflecting the views of the Department of the Army or the 
Department of Defense. 


Reprint requests: Dr. Richard E. Heath, Jr., P. O. Box 


70367, William Beaumont Army Medical Center, El Paso, 
Texas 79920. 


ing of the skull, a caput succedaneum, and, at the site of 
vacuum extractor application, ecchymosis with fine abrasions 
in one area of its margin. The site of the fetal electrode at- 
tachment was noted to be in the parietal area lateral to the 
ecchymotic area. 

At 20 hours of age the infant was noted to be lethargic and 
feeding poorly. A physical examination revealed a rectal tem- 
perature of 100.8° F, irritability, a poor suck reflex, and a 
high-pitched cry. While the site of the fetal electrode attach- 
ment was unremarkable, pustules were found where the ab- 
rasions had been observed at birth; stroking of the skin pro- 
duced an erythematous streak surrounded by areas of pallor 
(tache cérébrale). The remainder of the physical examination 
was normal. 

Laboratory data included a white blood cell count of 3,200 
cells/cu mm with 28 polymorphonuclear cells, 46 band neu- 
trophils, 21 lymphocytes, and 5 monocytes. The platelet count 
was 179,000/cu mm. Cerebrospinal fluid examination re- 
vealed 65 polymorphonuclear cells, 43 lymphocytes, and a 
protein level of 271 mg/dl. Gram stain of the scalp pustules, 
cerebrospinal fluid, buffy coat of the blood, and urine re- 
vealed gram-positive cocci, subsequently identified by the 
Center for Disease Control as Streptococcus sanguis, Biotype II. 

Initial therapy consisted of intravenous ampicillin and gen- 
tamicin until the sensitivity of the organism was determined; 
then aqueous penicillin G was used exclusively. After 24 hours 
of therapy, the cerebrospinal fluid cultures were sterile, and 
antibiotic therapy was continued for a total of 28 days. At 3 
months of age the infant was thriving and developing nor- 
mally; he was subsequently lost to follow-up. 


Obstetric manipulations are known to increase the 
risk of neonatal sepsis and meningitis,' themselves rec- 
ognized complications of intrapartum events. While 
complications of vacuum extraction have been re- 
ported,* a search of the literature revealed no mention 
of serious neonatal infection as a complication of such 
extraction. 

It has been previously documented that organisms 
can gain access to the host through scalp defects. The 
rapid appearance of pustules at the site of scalp abra- 
sions, the subsequent development of sepsis and men- 
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“ingitis, and the isolation of the same organism from all 


culture sources strongly suggest that the organism was 
acquired in the birth canal through the scalp defect 
rather than transplacentally. 

Many groups of streptococci have been reported to 
cause serious infections in the newborn infant: how- 
ever, Streptococcus sanguis, while known to cause both 
endocarditis and meningitis in adults, has not been 
previously reported as a neonatal pathogen. Com- 
monly found in dental plaque, it is not a routine 
member of vaginal flora.? 

Because a newborn infant has compromised host de- 
fense mechanisms, he is vulnerable to many infectious 
agents.* Thus, any procedure which disrupts the in- 
tegrity of the skin should be utilized only after weigh- 
ing the benefits against the potential risks. If such a 
procedure is elected, the infant must be carefully 
evaluated for subsequent signs of serious infection. 


We appreciate Dr. Lawrence J. Johnson's review of the 
manuscript. 
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RELIABLE ESTIMATION of fetal gestational age re- 
mains an important problem in providing appropriate 
obstetrical care since errors in its estimation may result 
in significant morbidity and mortality. Commonly used 
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Fig. 1. Distributions of the day of the month on which LMP, Q 
and first audible unamplified FFH were recorded, The ex- 
pected frequency of 3.3% per day is indicated by the dotted 
lines. The distributions of LMP and Q are significantly 
nonuniform, while that of FFH is uniform, based on good- 
ness-of-fit x? analysis (27 degrees of freedom). 


clinical estimators of fetal gestational age include the 
date of the patients last menstrual period (LMP), 
quickening (Q), and the date the fetal heart tones 
(FFH) can first be documented by unamplified auscul- 
tation. The most commonly used laboratory estimator 
of fetal gestational age is based on sonographic mea- 
surement of the fetal biparietal diameter (BPD). Hertz 
and associates’ reported that none of these estimators is 
100% reliable; the correlation coefficient (r value) of 
each estimator with the actual gestational age, based on 
pediatric examination, is less than 0.9. Ideal correlation 
between two variables is 1.0 (100%). An r value of 0.9 
indicates that about 80% of the variance can be ex- 
plained by the duration of gestation and that the re- 
maining 20% is related to other factors. While some of 
this variance is undoubtedly related to biologic varia- 
tion, potentially avoidable factors may be making im- 
portant contributions. Our purpose in this study was to 
identify avoidable sources of error in estimating fetal 
gestational age. Our hypothesis was that, in a large un- 
selected population, the dates of the LMP, Q, and FFH, 
as well as estimates based upon the BPD measurement, 
should be uniformly distributed. Failure to demon- 
strate a uniform distribution of these data would iden- 
tify potentially correctable sources of error in estimat- 
ing fetal gestational age. 

The study population consisted of 899 consecutive 
gravid patients examined in the Antenatal Unit at 
Cleveland Metropolitan General Hospital during a 
13-month period. With the use of only results from the 
last ultrasound examination (to assure statistical inde- 
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pendence), the LMP, Q, FFH, and BPD data were ob- 
tained from the computerized medical record? of each 
patient. BPD data were expressed both in millimeters 
and in “estimated” weeks’ gestation. The statistical hy- 
pothesis of uniform distribution was tested by means of 
x” goodness-of-fit analysis. 

The distributions of LMP, Q, and FFH by day of the 
month are shown in Fig. 1. Assuming uniform distri- 
bution, on the average, 3.3% of each event should 
occur on each day of the month. LMP dates were found 
to be nonuniformly distributed throughout the month. 
Days 1, 5, and 15 were major contributors to the 
nonuniform distribution with 9% of all LMPs (almost 
three times the expected value) recorded on day 15. 
The date of Q was also nonuniformly distributed. As 
with the LMP, days 1 and 15 exhibited the largest de- 
viations from the expected value, with 10.5% of all Qs 
recorded on day | (more than three times the expected 
value). On the other hand, the date the fetal heart 
tones could be documented by unamplified ausculta- 
tion was found to be uniformly distributed. 

Based on our BPD nomograms, it was expected that 
approximately 18% of the BPD estimates of gestational 
age would be reported as a “whole week” of gestation 
(e.g., 32 °/7 weeks, 33 °/; weeks), while 82% would be 
expected to be reported as “fractional weeks” of gesta- 
tion (e.g. 32 */7 weeks). Distinct bias was identified in 
that 32% of the BPD-gestational age estimates were 
reported as “whole weeks” of gestation, while only 
68% of the estimates were reported as “fractional 


weeks” of gestation (x? = 29.24, p < 0.001, degree of 


freedom = 1). 

The key finding of this study is that there is a sig- 
nificant bias in three of the commonly used estimators 
of fetal gestational age (BPD, LMP, and Q) and that 
this bias may lead to errors in reliably estimating gesta- 
tional age. The source of bias in the LMP and Q data is 
most likely related to the way in which patients report 
this information (e.g., “My period started in the middle 
of the month”) and then to the way in which the physi- 
cian records this historical information (e.g., LMP = 
February 15, 1980). Potential errors stemming from 
vague LMP data could be minimized by requesting that 
all gynecologic patients keep menstrual calendars and 
that they bring them to the physician’s office at each 
visit. As previously suggested,! obstetric patients should 
be requested to record, in writing, the dates of the first 
three days that they feel fetal movement (Q). The FFH 
data were probably unbiased, because this parameter 
reflects the date on which the patient happened to be 
seen by her physician. 

Bias identified in estimating gestational age based on 
BPD measurements is probably related to the techni- 
cians’ unconscious preference for finding a BPD mea- 
surement that corresponds to a “whole number” of 
weeks (e.g., 32 °/7 rather than 32 4/7 weeks). 

The results of this study suggest that greater atten- 
tion to details should improve clinical care by eliminat 
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ing potentially avoidable sources of error in estimating - 


fetal gestational age. 
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VARIABILITY in gestational age at entry, diagnosis of 


premature labor, length of extension of pregnancy, 
and eventual fetal outcome causes difficulty in evaluat- 
img the success of any therapy for premature labor. In 
an effort to identify a satisfactory parameter with 
which to correlate results the tocolysis index (TI)! and 
the prolongation index (PI)? have been introduced. We 
nave examined the usefulness of the latter in a 
double-blind, randomized study of terbutaline admin- 
istered for premature labor. 

The protocol was approved by the hospital Human 
Use Committee and each patient gave informed con- 
sent. The length of gestation was more than 24 but less 
than 36 weeks at initiation of treatment. Uterine con- 
tractions were regular as recorded by external monitor 
in all patients and cervical dilatation was 4 cm or 
less. Patients with ruptured membranes, abruptio pla- 
centae, or cervical cerclage were not studied. Thirty- 
three patients participated, and 18 of these received 
placebo. 

The treatment schedule was 10 ug/minute intrave- 
nously until contractions ceased, then 0.25 mg sub- 
cutaneously every 2 to 4 hours, and eventually 2.5 mg 
orally every 2 to 4 hours for maintenance. The trial 
continued for 18 months until stopped by a Food.and 
Drug Administration directive in July, 1979. 

Comparison of the TI and neonatal outcome, re- 
spectively, to the PI by the Spearman rank correlation 
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Fig. 1. Correlation of PI with the TI and neonatal outcome. 


coefficient,” as suggested by Richter,” revealed no 
statistically significant correlation in either case. The 
data are displayed in Fig. 1. Individual cases are illus- 
trative. Whereas Richter found 4/125 patients with a TI 
of 6, we found 2/15. The PI in all four of Richter’s 
patients was less than 5. While one of our patients did 
have a PI of 1, the other had a PI of 14. Furthermore, 
Richter? states “at a TI of 6 the treatment was abso- 
lutely incompetent.” Our two patients with a TI of 6 
were delivered at 34 weeks’ gestation after 3 days of 
treatment and at 374 weeks’ gestation after 33 days of 
treatment. Neither infant had any difficulty. PIs less 
than 8 were said to “indicate failure of treatment.”” 
Four of 15 patients in this treated study group had PIs 
less than 8; however, three of the four infants did well 
and did not develop respiratory distress syndrome 
(RDS). The fourth did develop RDS and died. Two 
additional infants developed RDS. Paradoxically the PIs 
of 25 and 23 in these two cases ranked third and fourth 
highest of the entire group. The incidence of 2/2 con- 
trasts to 2/12of Richter’s patients with RDS and PIs more 
than 20, but 10/2 with RDS and PIs less than 10. 

We conclude the PI did not correlate well with the TI 
or with neonatal outcome in a double-blind trial of ter- 
butaline for premature labor. Although it appears to be 
a more sophisticated and logical approach to judging 
the effective length of therapy, the PI is most insensi- 
tive to the critical factor of neonatal outcome. 
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HEMATOCOLPOMETRA is an infrequent but impor- 
tant condition caused by obstruction to menstrual flow. 
As imperforate hymen is the most frequent etiology, 
the patient classically presents with primary amenor- 
rhea, cyclic lower abdominal pain, and a pelvic mass. 
We report on two young women in whom hematocol- 
pometra was accompanied by normal menses. In both 
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patients a uterus didelphys was associated with a com- 
plete transverse vaginal septum with unilateral 
obstruction to menstrual flow. Correct preoperative 
diagnosis relies upon an understanding of the anoma- 
lies which may occur in the female reproductive tract 
and a high degree of clinical suspicion. 


In Case 1, a 13-year-old white girl experienced menarche 6 
months prior to evaluation. She had developed severe dys- 
menorrhea during the two cycles preceding initial presenta- 
tion. Evaluation at another institution revealed an 8 cm pelvic 
mass, and hysterosalpingography revealed a left uterus un- 
icornis. An intravenous pyelogram was normal. At laparos- 
copy, a left unicornuate uterus with a right “functioning” 
rudimentary horn was described. 

The patient was transferred to this institution for removal 
of the right uterine horn. At exploratory celiotomy a uterus 
didelphys with unilateral obstruction was found. The diag- 
nosis of “functioning” rudimentary horn was discarded and 
no further intra-abdominal procedure was performed. 

A transvaginal incision of the transverse septum at the level 
of the cervix allowed the egress of 200 ml of dark fluid. Fol- 
lowing operation the pelvic mass and dysmenorrhea resolved. 
Eight months following the primary procedure a more com- 
plete septal excision was performed. 

In Case 2, a 12-year-old, white girl experienced menarche 5 
months prior to evaluation. She presented with increasing 
dysmenorrhea during the preceding three cycles. Physical 
examination revealed a 6 cm right paravaginal mass contigu- 
ous with an 8 cm pelvic mass. An intravenous pyelogram 
demonstrated absence of the right kidney and collecting sys- 
tem. The patient underwent partial septal excision with reso- 


lution of the paravaginal and pelvic masses as well as relief of 


the dysmenorrhea. Twelve months after the initial procedure 
a more complete septal excision was performed. 


In a review of congenital anomalies of the female 
genital tract Semmens! found an incidence of 1/625 
deliveries and 1/1,800 gynecologic patients.’ Although 
the true incidence of each type of anomaly is unknown, 
many categories of fusion defects have been described. 
The unusual occurrence of normal menstruation in the 
presence of hematocolpometra was also described by 
Purslow? in 1922. 

Although the patients reported here presented with 
identical symptoms, management varied greatly. In the 
first patient incorrect diagnosis led to an unnecessary 
celiotomy. In addition to clinical suspicion, the position 
of the septum influenced the ability to correctly diag- 
nose the malformation preoperatively. Fig. 1 illustrates 
the septal position in these two patients. The high posi- 
tion in the first patient contributed to the faulty diag- 
nosis. Because of the lower position of the septum in 
Case 2 a paravaginal mass was easily appreciated and 
celiotomy was not done. 

Unlike the patient with uterus unicornis with a 
“functioning” rudimentary horn, abdominal explora- 
tion is not necessary in patients with menstrual ob- 
struction caused by a vaginal septum.? Since the major 
therapeutic objective is the establishment of menstrual 
drainage, treatment should consist of simple transvagi- 
nal septal excision. In both patients anatomic distortion 
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Fig. 1. A comparison of septal position in the two patients. 


at the initial operation prevented adequate excision 
ard a more definitive procedure was carried out at a 
lacer time. 

The relative ease with which surgical management 
may be accomplished in these patients does not dismiss 
the need for intravenous pyelography. Absence of a 
kdney noted in one of our patients underscores the 
importance of urologic evaluation in all patients be- 
lieved to have a female reproductive tract anomaly. 
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INFLUENZA INFECTION of pregnant women has been 
blamed for subsequent fetal abnormalities.’ Viremia, 
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transplacental transmission of the virus, and sub- 
sequent fetal infection have been the proposed mech- 
anisms. Evidence for transplacental transmission is 
scant, but such transmission has been observed in man 
and animals. In this case of influenza in a pregnant 
woman we were unable to document transplacental 
passage of the virus. 


The patient, a 23-year-old white woman, para 0-0-1-0, was 
known since childhood to have a ventricular septal defect and 
had undergone a therapeutic abortion 2 years prior because 
of heart disease. She was admitted to the Shands Teaching 
Hospital at term pregnancy with a 2-day history of “cold” 
symptoms—headache, fever, chest pains, and shortness of 
breath. There was no record of her having received an 
influenza vaccination during the current pregnancy, She ap- 
peared ill and in distress but was acyanotic. The temperature 
was 40° C. She had wet rales throughout the lung fields, a 
harsh systolic murmur, and an Sy gallop rhythm audible over 
the precordium. The fetal heart rate was 160 bpm. Chest films 
demonstrated diffuse bilateral interstitial infiltrates and con- 
solidation of the right lower lobe. 

The hospital course was one of steady deterioration. She 
became increasingly hypoxemic and cyanotic despite oxygen 
therapy. Fetal heart sounds were lost suddenly 48 hours after 
admission, before a cesarean section could be performed, and 
the patient died 12 hours later. Blood cultures were growing 
Streptococcus pneumoniae at the time of death. At autopsy the 
airways were scarlet and the lungs consolidated, gray-red, and 
firm. Microscopic studies showed that the upper airway mu- 
cosa had sloughed and the alveoli had the characteristic 
changes of viral pneumonia along with colonies of gram- 
positive cocci in the lower lobes. The heart had a large ven- 
tricular septal defect. The fetus was covered with dark green 
meconium but gross and microscopic studies were all normal. 

During the autopsy, tissues and blood from both the 
mother and child were collected for virologic and serologic 
studies. An influenza A virus (H3N2) was isolated from ma- 
ternal tracheal mucosa and secretions, lungs, and pulmonary 
blood. The isolate was subsequently characterized as “A/ 
Texas/77-like.” Fetal samples (amnion, placenta, lung, tra- 
cheal mucosa, pleural fluid, and blood) did not yield an 
influenza virus, even on further blind passage in embryonated 
eggs. Serologic studies of the woman’s blood taken at admis- 
sion and at autopsy lacked detectable antibody titers to this 
particular influenza virus (<8 hemagglutination inhibition 
units) and had very low titers (8 hemagglutination inhibition 
units) to other closely related H3N2 influenza viruses, which 
had circulated in the population since 1968. The fetal titers 
were the same as maternal titers. 


This case illustrates several points. It shows that 
transplacental transmission of influenza virus is not a 
consistent occurrence? even in the face of overwhelm- 
ing disease. Animal studies suggest that the site of ma- 
ternal infection, i.e., lungs or airways, and the virulence 
and the tropism of the infecting virus are important 
determinants of transmission. Second, and even more 


significant, was the relationship between the lack of 


serum antibody and the lethal pneumonia. Although 
the role of serum antibody in preventing the rhino- 


tracheitis of influenza may be in doubt, the role of 


serum antibody in preventing the lethal pneumonia 
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caused by this virus is clear. Unfortunately, our patient 
lacked this protection. 

Parenteral vaccination is one sure way of inducing 
serum antibody in adults. However, the current rec- 
ommendations for influenza vaccination do not include 
pregnant women as a high-risk group unless they have 
a concomitant chronic illness.? Although there may 
have been fewer fatal cases of influenza in pregnancy in 
recent years, Cases such as this cause us to question this 
recommendation. We argue that since killed influenza 
vaccines are not a greater threat to mother or fetus 
than to individuals with chronic illnesses, maternal 
vaccination may be advisable to prevent the occasional 
cases of maternal and fetal death due to influenza 
pneumonia and its sequelae. 


We are grateful for the technical assistance of Ms. D. 
Birdsell. We also appreciate the helpful discussions with 
Robert Cogliano, Robert Yetter, and Dr. Phil Gordon. 
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FEW CONDITIONS that a gynecologist faces are more 
frustrating than prolapse of the vaginal vault following 
vaginal or abdominal hysterectomy. Consequently, the 
variety of procedures developed to cure this problem is 
limited only by the number of individuals who have 
concerned themselves with it. The aim of treatment is 
to eliminate the prolapse and enterocele permanently 
and to leave a satisfactorily functional and anatomically 
correct vagina without painful or rigid scarring, re- 
gardless of age. 

Of those abdominal procedures that have been de- 
vised, those that pull the vaginal vault forward from its 
normal anatomic location may be doomed to a_high 


Reprint requests: Dr. H. R. Morgan, McMaster Clinic, 
Henderson General Hospital, Hamilton, Ontario, Canada 
L8V 1C3. = 


0002-9378/80/190348+03$00.30/0 © 1980 The C. V. Mosby Co. 


Volume 138 
Number 3 


failure rate because of the exaggerated exposure of the 
posterior vaginal vault to continued intra-abdominal 
pressure. Therefore, it is considered to be anatomically 
correct that the vaginal vault should be suspended in 
the posterior portion of the pelvis by attaching it to the 
sacrum, which serves to pull it upward and backward in 
its normal direction. 

Such a procedure was described in a very complete 
fashion by Birnbaum! in 1973 and by Feldman and 
Birnbaum? in 1979. This operation has been per- 
formed in our hospital with consistently good results in 
39 patients. 

The operation can also be combined with other re- 
parative procedures that may be necessary. Anterior 
and posterior vaginal repair can be done easily in con- 
junction with the vault suspension. The repair is best 
completed prior to the suspension simply because an 
operation on the anterior or posterior vaginal wall is 
rendered extremely difficult after the colpopexy be- 
cause of the new depth of the suspended vagina. 

These patients frequently may have some urinary 
dysfunction that would respond to a simple retropubic 
urethropexy.* The operation has not been used in con- 
junction with abdominal hysterectomy in the belief that 
the possibility of a vault abscess with a chronically in- 
fected synthetic fabric sling may well cause insur- 
mountable complications in the nature of a draining 
sinus. 

Two important modifications of the Birnbaum tech- 
nique have been made. First of all, the patient is placed 
in a froglike position on the operating table in order 
that the operator's left hand may enter the vagina at 
the appropriate moment to facilitate the placing of vag- 
inal vault sutures.*. This eliminates the possibility of 
perforation of the vagina and the attending complica- 
tion of an infected synthetic mesh link. Second, we feel 
that the space below the mesh, between the posterior 
vaginal wall and the anterior surface of the rectosig- 
moid, constitutes a potential site of internal hernia. We 
believe this difficulty has been obviated by the use of 
either one of two methods: sewing the anterior rectal 
wall to the posterior vaginal peritoneum with a nonab- 
sorbable suture or second, and perhaps preferably, ex- 
tending the presacral incision in the peritoneum down 
through the pouch of Douglas and up the back of the 
vagina, thus giving the opportunity of completely bury- 
ing the mesh in a retroperitoneal location. 

Thirty-nine patients have been treated in such a fash- 
ion. The ages of the patients were evenly distributed 
around the mean of 54.5 years, with a range of 33 to 78 
years of age. All patients had had a previous hysterec- 
tomy and many had had other previous pelvic surgical 
procedures: Twenty-one had had previous vaginal re- 
pairs, six had had urethrovesical suspension, one kad 
had‘a vaginal vault sling of the Ulfelder-Parson’s type, 
and one had had a cystectomy and sigmoid ureteros- 
tomy for extrophy of the bladder in childhood. 

* The patient is placed on the operating table in the 


Communications in brief 349 


above-described froglike position. If a retropubic pro- 
cedure for anatomic stress incontinence is to be carried 
out, a Foley catheter is placed in the bladder. The ab- 
domen is then opened by either a low midline incision 
or a transverse incision. The former is perhaps some- 
what more advantageous as it gives much easier access 
to the sacral promontory. The intestines and sigmoid 


colon are packed off upward and to the left to give easy $ 


access to the anterior surface of the sacrum. A vertical 
incision, extending from just below the sacral pro- 
montory down through the pouch of Douglas and up 
onto the back of the vagina, is carried out. Care should 
be taken at this stage to incise only the peritoneum to 
avoid troublesome bleeding and possible interference 
with the blood supply of the upper rectum. The areolar 
tissue over the body of the second sacral segment is 
cleared by sharp and blunt dissection with care to avoid 
damage to and bleeding from the middle sacral vessels. 
Occasionally it may be necessary to ligate the vessels 
with a fine chromic suture. A synthetic fabric mesh 
material (originally Mersilene, more recently Prolene) 
is attached to the anterior sacral ligament with two or 
three solid interrupted bites of nonabsorbable suture. 
The operator's left hand is then placed in the vagina 
and the vaginal vault is identified. Two or more sutures 
of nonabsorbable material are placed through the 
uterosacral ligaments adjacent to the vault, and the 
tough perivaginal fascia is also picked up in the mid- 
line. Tension is placed on these sutures to approximate 
the new position of the vaginal vault and the synthetic 
fabric bridge is cut to the appropriate length. The vag- 
inal sutures are then passed through the lower end of 
the mesh and tied securely. The operator's hand is re- 
moved from the vagina, and the glove changed. The 
final step is to obtain complete hemostasis and to close 
the peritoneal edges in front of the now completely 
retroperitonealized synthetic fabric sling. Following 
completion of the vaginal vault suspension and closure 
of the abdominal peritoneum, a retropubic procedure 
can be carried out if indicated. 


There has been one failure with the recurrence of 


vaginal vault prolapse. At a subsequent operation, the 
distal end of the mesh was found to have separated 
from the vaginal vault and was embedded beneath the 
peritoneum, covering the right uterosacral ligament at 
a distance of about 4 cm from the vaginal vault. 
Complications have included two patients who de- 
veloped a draining sinus in the vaginal vault with expo- 
sure of the fabric. In one case this was resolved by 
simple excision of the exposed fabric, and in the second 
case, complete rejection of the entire portion of: sling 
material through the vault resulted in spontaneous 
healing with continued good support of the vagina. 
In those operations not accompanied by a retropubic 
urethropexy, there has been no subsequent urinary 
stress incontinence. On specific questioning, there has 
been no evidence that sexual function in those patients 
who were sexually active prior to the operation has 
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been disrupted. As a matter of fact, there has been a 
marked improvement in sexual function in this group. 
Follow-up has been assiduously carried out in all pa- 
tients. Fourteen of these have been followed up from 3 
to 5 years. Twelve patients have been followed from 1 
to 3 years, and the remaining 13 have been followed up 
for 1 year or less. The average length of follow-up has 
been 24 years. During this period of observation one 
failure, as mentioned above, has been noted. The re- 
maining 38 patients continue to enjoy good vaginal 
support and are without pelvic complaints. 

Complications that are specifically related to the pro- 
cedure include two patients with draining vault sinuses, 
as mentioned, two who developed postoperative throm- 
bophlebitis, two who developed postoperative atelec- 
tasis, one with superficial infection of the abdominal 
wound, and one case of prolonged postoperative intes- 
tinal ileus. 

We believe that this operation, which is relatively 
simple to perform and attended by a low complication 
rate and a high degree of success, is at present the 
treatment of choice for posthysterectomy vaginal vault 
prolapse. 
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Benign glandular inclusions in para-aortic 
lymph nodes: A cause for false positive 
lymphangiography 


VOLKER SCHNEIDER, M.D. 
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BENIGN GLANDULAR INCLUSIONS in pelvic lymph 
nodes are an incidental finding in 14% to 40% of all 
lymphadenectomies.' This entity was found to have no 
clinical significance in a recent review article in this 
Journat.' We report a patient in whom the presence of 
benign glandular inclusions in para-aortic lymph nodes 
caused a false positive preoperative lymphangiogram. 


A 43-year-old black woman, gravida 1, para 1, was admitted 
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Fig. 1. Oblique view of the lumbar spine 24 hours after 
lymphangiogram shows peripheral defects (arrows) in three 
left para-arotic lymph nodes consistent with metastases. 


for treatment of a keratinizing Stage IIIB squamous cell 
carcinoma of the cervix. A preoperative lymphangiogram 
showed peripheral defects in three para-aortic lymph nodes 
consistent with metastases (Fig. 1). Laparotomy became neces- 
sary to treat a right tuboovarian abscess by salpingo-oophorec- 
tomy. Bilateral para-aortic and pelvic nodes were sampled by 
a retroperitoneal lymph node dissection. A postoperative flat 
plate of the abdomen confirmed removal of abnormal left 
para-aortic nodes. 

The para-aortic lymph nodes contained clusters of gland- 
like spaces lined by a single layer of cuboidal epithelium (Fig. 
2). Cilia were noted on the luminal surface of some of the 
cells. No endometrial stroma was seen. The inclusions were 
seen in peripheral as well as central portions of the lymph 
nodes. Multiple step sections failed to reveal metastatic 
carcinoma. 


The value of lymphangiography for the staging of 
gynecologic malignancy is controversial. False positive 
readings represent a significant part of the problem. 
Histologically, sinus histiocytosis, follicular hyperplasia, 
fibrosis, hyalinosis, vascular transformation, immu- 
noblastic lymphadenopathy, intranodular fibrolipoma- 
tosis, granulomatous disease, and radiation changes 
have all been described as potential causes for false 
positive readings of lymphangiograms.™ * Benign 
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Fig. 2. Histologic sections of para-aortic lymph nodes reveal 
numerous epithelium-lined cystic spaces (arrowheads). Lymph 
node capsule and perinodular fat are seen at the top, right 
(curved arrow). Inset at higher magnification shows a single 
layer of epithelium with occasional cilia. (hematoxylin and 
eosin. X25. Inset x 520.) 


glandular inclusions are usually few in number and 
have not been reported to cause filling defects in 
lymphangiograms. They have been mainly of concern 
to the pathologist as a cause for erroneous interpreta- 
tion as metastatic adenocarcinoma during frozen sec- 

e tion examination. In this case, the intranodal glandular 
inclusions were unusually numerous and caused pe- 
ripheral filling defects in the lymphangiogram. Since 
benign glandular inclusions involve mainly para-aortic 
and pelvic lymph nodes, the gynecologic oncologist 
should be aware that this entity may interfere with cor- 
rect interpretation of lymphangiograms. 
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Human pasteurellosis: The first reported: 
case of Pasteurella multocida septicemia 


and peritonitis during pregnancy 
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In 1944, Robinson’ reported the case of a 20-year-old 
African woman whose blood culture obtained 3 days 
after spontaneous abortion at 28 to 30 weeks of gesta- 
tion grew out Pasteurella multocida. In 1971, Strand and 
Helfman? reported a case of chorioamnionitis second- 
ary to P. multocida with premature delivery at 32 weeks 
of gestation followed by death of the infant from pos- 
sible neonatal sepsis. Interestingly, the same organism 
was isolated retrospectively from the patient's pet cat. 
We report here the first case of P. multocida sep- 
ticemia with peritonitis in a pregnant woman diag- 
nosed before delivery. Of note is the fact that both the 
mother and infant survived, probably as a result of 
early recognition and long-term antibiotic treatment. 


D. F., a 34-year-old white woman, gravida 1, para 0, was 
admitted to another hospital at 29 weeks of gestation with 
severe lower abdominal pain, nausea, vomiting, diarrhea, and 
fever. Past medical history was noncontributory. On physical 
examination, temperature was 39° C; blood pressure, 110/60 
mm Hg; pulse, 132 bpm; and respiratory rate, 28/min. Mod- 
erate abdominal rigidity with rebound tenderness was noted. 
Fetal heart sounds were heard. The total white blood cell 
count was 22,100/cu mm with a shift to the left (15% bands). 
An exploratory laparotomy was performed on the day of 
admission for the presumed diagnosis of either acute appen- 
dicitis or torsion of the ovary. An appendectomy, a myomec- 
tomy of two uterine leiomyomas from the anterior uterine 
wall, and a left salpingo-oophorectomy because of an 8 by 11 
cm ovarian cystadenoma were performed. Purulent material 
from the pelvic gutter on culture grew out P. multocida, sensi- 
tive to all antibiotics screened. Examination of the appendix 
showed hemorrhage into the lumen, lymphoid hyperplasia of 
the mucosa, and serosal congestion, but no perforation. Post- 
operatively, the patient was treated with intravenous cephalo- 
thin, 500 mg every 6 hours for 1 day, and subsequently with 
ampicillin, 2 gm every 6 hours intravenously for another 4 
days. She was discharged 8 days after admission, afebrite and 
without medication. 

One week after discharge the patient was readmitted with 
weakness, fever, shaking chills, and right abdominal and flank 
pain. Physical examination revealed a temperature of 40° C, a 
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pulse of 124 bpm, a respiratory rate of 28/min, and lower 
abdominal tenderness. Total white blood cell count was 
16.200/cu mm, again with a left shift (17% bands). Two blood 
cultures, obtained on admission, grew out P. multocida with 
antibiotic sensitivities identical to those of the peritoneal cul- 
ture obtained at the time of her previous admission. She was 
treated with intravenous ampicillin for 2 days and became 
afebrile. She was continued on a regimen of oral ampicillin for 
an additional 6 days and was discharged, again afebrile and 
without medication. 

Three days later, at 33 weeks of gestation, she was admitted 
to Magee-Women’s Hospital with recurrent fever, chills, and 
abdominal pain. Historical review resulted in the discovery 
that she had been scratched by her kitten several weeks before 
her first admission with P. multocida peritonitis. The only re- 
markable physical finding at this time was slight tenderness in 
the right upper quadrant. As before, fetal heart sounds were 
audible at a rate of 160/bpm. Admission white blood cell 
count was 24, 700/cu mm (15% bands). A fetal activity stress 
test was normal. Abdominal sonogram revealed no abscess. 
Two blood cultures were obtained and intravenous treatment 
was initiated with 30 million U of penicillin G, 240 mg of 
gentamicin, and 1,200 mg of clindamycin per day in divided 
doses. Both blood cultures were positive for P. multocida. The 
API 20 E system* profile was 0040524. Gentamicin and clin- 
damycin were discontinued and penicillin G was reduced to 
10 million U daily on day 9. On day 11 and day 13 repeat 
blood cultures were negative. She was discharged on day 20 
on a regimen of 500 mg of penicillin VK four times a day 
orally for the remainder of her pregnancy. 

Six weeks after discharge the patient was readmitted to 
Magee-Women’s Hospital for induction of labor. She was de- 
livered of a 7 pound, 5 ounce normal baby girl with Apgar 
scores of 8 at 1 minute and 9 at 5 minutes. The placenta 
appeared normal on examination. Penicillin was discontinued 
after delivery. Both mother and infant have remained well. 
Nose and throat cultures of mother and infant have failed to 
grow any pathogens. 


For several reasons, we suspect that human in- 
fections due to P. multocida are probably more common 
than is generally recognized and suggested by the clini- 
cal literature. First, the major source of the infection is 
either a common household pet bite or a cat scratch, 
both of which are rather common occurrences. Second, 
P. multocida is a common bacterium found in healthy 
cats (estimated 50% to 90%) and dogs (estimated 14% 
to 54%). Third, superficial wounds from one’s own pet 
usually are not cultured. Fourth, due to its superficial 
resemblance to Hemophilus, Neisseria, and Mimae, P. mul- 
tocida may be reported as one of these species and be 
discarded when cultured because of the low index of 
suspicion for these organisms. Fifth, the organism is 
sensitive to most antibiotics used for the clinical treat- 
ment of animal bites and, sixth, there is a lack of man- 
datory requirements for such reporting. 

Finally, we suspect, but cannot prove, that the survi- 
val of our patient and her child, unlike previously re- 
ported cases, was due to the early recognition of the 
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infecting organism and the prolonged antibiotic ther- 
apy she received. 

In addition to toxoplasmosis and cat-scratch disease, 
human pasteurellosis is another disease mediated by 
cats and a potential life-threatening one for both 
mother and fetus. 
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Hysterosalpingography in young infertile 
patients with unsuspected endometrial 
adenocarcinoma 
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AMONG PATIENTS with endometrial adenocarcinoma 
only 1% to 8% are under the age of 40, and in those 
patients a high rate of anovulation and infertility has 
been reported. 

This report describes three young women with pro- 
longed anovulation and primary infertility who un- 
derwent hysterosalpingography (HSG) as part of an in- 
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Fig. 1A. HSG (Patient Ch.S.) showing filling defects and in- 
travasation of contrast material. . 
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Fig. 1B. Curettings of same patient in Fig. 1A showing well-differentiated endometrial adenocarci- 


noma. (Hematoxylin and eosin. x 200.) 


fertility workup; HSG demonstrated filling defects 
which were interpreted to represent intrauterine ad- 
hesions (IUA). Histologic examination of endometrial 
tissue obtained by curettage for lysis of IUA revealed 
endometrial carcinoma. The purpose of this report is 
to alert physicians to the possibility of endometrial ad- 
enocarcinoma when filling defects are demonstrated by 
HSG in young patients with prolonged anovulatory 
primary infertility. 


Three patients (Ch. S., M. N., and R. E.), aged 32, 34, and 
31, respectively, underwent HSG as part of an infertility 
workup. The patients had been oligomenorrheic since menar- 
che and had anovulation and primary infertility of 10 to 13 
years’ duration. They did not conceive after multiple courses 
of Clomid and gonadotropin therapy. 

HSG revealed markedly irregular uterine cavities with 
multiple filling defects (Fig. 1A) interpreted to represent IUA. 
All three underwent curettage for lysis of IUA. Histologic 
examination of the endometrium showed well-differentiated 
endometrial adenocarcinoma (Fig. 1B). They were treated by 
total abdominal hysterectomy and bilateral adnexectomy. 
Metastatic foci in the ovaries were found in one patient (R. E.) 
and she received postoperative external pelvic radiotherapy 
by Co. All three patients are alive and well 8, 3, and 2 years, 
respectively, after diagnosis. 


Endometrial curettage or biopsy, once part of the 
workup in infertility patients, is less frequently per- 
formed today because information concerning ovula- 
tion may be obtained by other means. HSG is thus 
often performed in patients with prolonged anovula- 
tion and infertility without documentation of the his- 
tologic nature of the endometrium. The pattern of 


IUA on the x-ray film is very similar to the one ob- 
tained in endometrial adenocarcinoma showing irregu- 
lar filling defects in the uterine cavity. Because of the 
infrequency of endometrial adenocarcinoma in young 
women, the awareness of this possibility is low and 
when filling defects are demonstrated by HSG a diag- 
nosis of IUA is made erroneously. 

Routine HSG in endometrial adenocarcinoma pa- 
tients performed in some institutions" * has not so far 
zained common acceptance because of the presumed 
potential hazard of disease spread. Although the HSG 
in our patients has apparently not adversely affected 
the prognosis, it seems advisable to obtain cytologic or 
histologic information on the nature of the endome- 
trium in young patients with anovulation and primary 
infertility of prolonged duration prior to the per- 
formance of HSG. On the other hand, when in- 
trauterine filling defects are demonstrated in such pa- 
tients without documentation of the nature of the 
endometrium, the possibility of endometrial carcinoma 


should be kept in mind. 
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Infections in Obstetric Patients 


The Department of Gynecology and Obstetrics of 
The Johns Hopkins University School of Medicine will 
present a continuing education course, entitled “In- 
fections in Obstetric Patients,” October 23-25, 1980. 

For further information contact: Program Coor- 
dinator, Johns Hopkins University, 22 Turner Au- 
ditorium Bldg., 720 Rutland Ave., Baltimore, Mary- 
land 21205. 


Postgraduate Seminars 


The Department of Obstetrics-Gynecology, Univer- 
sity of Miami, announces the 1980-1981 Postgraduate 
Seminars: 

1. Ultrasound Seminar, Doral Beach Hotel, Decem- 
ber 10-14, 1980. 

2. Ob-Gyn Cruise Seminar (Gynecologic Endocri- 
nology), Aboard the S.S. Doric, January 3-12, 1981. 

3. Ob-Gyn Caribbean Seminar, location to be an- 
nounced, February (tba). 

4. Ob-Gyn Cruise Seminar (Gynecologic Surgery 
and Oncology), aboard the S.S. Doric, March 20-30, 
1981. 

For information contact: Department of Obstetrics 
and Gynecology, University of Miami School of Medi- 
cine, P. O. Box 016960 (R-116), Miami, Florida 33101. 


Adolescent Health: Crossing the Barriers 

The Division of Pediatric Cardiology, the Depart- 
ment of Psychiatry, the Division of Health Education of 
The Johns Hopkins Medical Institutions, will present a 
continuing education conference, entitled “Adolescent 
Health: Crossing the Barriers,” November 17-19, 1980, 
in Baltimore, Maryland. 

For further information contact: Program Coor- 
dinator, Johns Hopkins University, 22 Turner Au- 
ditorium, 720 Rutland Ave., Baltimore, Maryland 
21205. 


Meetings sponsored by Perinatal Resources, Inc. 

Perinatal Resources, Inc., announces two meetings. 
The first, “Obstetrics, Gynecology, and Endocrinol- 
ogy,” will be held January 29-February 1, 1981, at the 
MGM Hotel, Las Vegas, Nevada. The second, “Update 
on Endocrinology, High Risk Obstetrics, and Gyneco- 
logic Surgery,” will be held March 12-15, 1981, at the 
*354 
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Orlando Hyatt House, Kissimmee, Florida (Disney 
World). 

For information write: Julie Zuspan, Program Co- 
ordinator, Perinatal Resources, Inc., Gibraltar House, 
2400 Coventry Road, Columbus, Ohio 43221. 


Ninth Annual Conference on Psychosomatic 
Obstetrics and Gynecology 


The Ninth Annual Conference on Psychosomatic 
Obstetrics and Gynecology, sponsored by the American 
Society for Psychosomatic Obstetrics and Gynecology, 
will be held at the Temple University Conference Cen- 
ter, Philadelphia, Pennsylvania, March 25-28, 1981. 
Papers should be submitted to David D. Youngs, M.D., 
131 Chadwick St., Portland, Maine 04102. 

Information may be obtained from Raphael S. Good, 
M.D., President, Department of Psychiatry (D29), P. O. 
Box 016960, Miami, Florida 33101; or John F. Steege, 
M.D., Secretary, Department of Obstetrics and Gyne- 
cology, Duke University Medical Center, Box 3253, 
Durham, North Carolina 27710. 


Fourth Reinier de Graaf Symposium 


The Fourth Reinier de Graaf Symposium, “Follicular 
Maturation and Ovulation,” will be held August 20-22, 
1981, at Catholic University, Nijmegen, The Nether- 
lands. The deadline for submission of abstracts is April 
1, 1981. 

Further details, including abstract, registration, and 
accommodation forms, may be obtained from: Profes- 
sor R. Rolland, Fourth Reinier de Graaf Symposium 
Secretariat, Department of Obstetrics and Gynecology, 
St. Radboud University Hospital, 6500 HB Nijmegen, 
The Netherlands. 


Lalor Foundation Research Fellowship Program 
for 1981 


The Lalor Foundation has announced its 1981 pro- 
gram of postdoctorate grants for research in special 
areas of mammalian reproductive physiology. 

The Foundation will make grants up to $16,000 each 
to qualified tax-exempt institutions for conduct of ap- 
proved projects up to one year. Foreign institutions can 
in general achieve similar eligibility. 

The applicant institution has the obligation and 
freedom to make its own designation of a Lalor Fellow 
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for conduct of the research from among its own per- 
sonnel or elsewhere. The Fellow designated should 
have achievement at least equivalent to the Ph.D. or 
M.D. degree. Upper age limit is 35 years. 

Applications are restricted to research projects in 
female mammalian reproductive physiology bearing 
on (a) cervical and uterine physiology and phenomena 
of basic or clinical relevance to pregnancy interruption, 
particularly respecting second-trimester terminations 
or terminations emanating from impaired fetal envi- 
ronment and development, and (b) areas of pregnancy 
management which include basic or development work 
respecting induction of immunological controls, appli- 
cation of recombinant techniques of either genetic or 
pharmacologic character, and comparative physiology 
within other phylae that may give leads toward gesta- 
tional controls in the human. 

Forms and details for institution application are 
available from the Lalor Foundation, 3801 Kennett 
Pike, Bldg. B-108, Wilmington, Delaware 19807. Dead- 
line for filing is January 15, 1981. Appointments will be 
announced March 15, 1981. 


Prevention and Treatment of Birth Defects 


The Council for Continuing Education Inc., in con- 
junction with the March of Dimes, is holding a one day 
meeting, November 12, 1980, in Saddlebrook, New 
Jersey at the Holiday Inn. The topic is “Prevention and 
Treatment of Birth Defects.” 

For information and to register contact: C. C. E., c/o 
C. Stokamer, 749 Howard St., Teaneck, New Jersey 
07666. 


Medical and Surgical Complications of 
Pregnancy 


The Department of Obstetrics and Gynecology and 
The Page and William Black Post-Graduate School of 
Medicine of the Mount Sinai School of Medicine 
(CUNY) announces a postgraduate course, “Medical 
and Surgical Complications of Pregnancy,” to be held 
December 11 and 12, 1980, 9:00 am to 5:00 PM (two 
sessions). This course will be given at the Mount Sinai 
Medical Center, New York, New York. 

Apply to: Director, The Page and William Black 
Post-Graduate School of Medicine, Mount Sinai Schoo! 
of Medicine, One Gustave L. Levy Place, New York, 
New York 10029. 


Tenth Annual Review Course in Obstetrics 

and Gynecology 

The Tenth Annual Review Course in Obstetrics and 
Gynecology will be held January 26-30, 1981, at The 
Pasadena Hilton, Pasadena, California. The course will 
be presented by the University of Southern California 
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School of Medicine Postgraduate Division and the De 
partment of Obstetrics and Gynecology. 

Direct inquiries to: Associate Dean, USC School of 
Medicine Postgraduate Division, 2025 Zonal Ave., 
KAM 307, Los Angeles, California 90033. 


International Reproductive Health Seminar 

The IPARC International Population and Repro- 
duction Council, Inc., presents the Miami-Nassau 
Meeting, to be held April 21-25, 1981. 

For further information write: IPARC Human De- 
velopment Program, Inc., 1942 N.E. 151 St., North 
Miami, Florida 33162. 


Fourth Annual Mid-Winter Symposium in 

Obstetrics and Gynecology 

The Fourth Annual Mid-Winter Symposium in 
Obstetrics and Gynecology will be held February 25-27, 
1981, at the Scottsdale Hilton Hotel, Scottsdale, 
Arizona. It is cosponsored by the Phoenix Obstetrics 


and Gynecology Society and the Department of 


Obstetrics and Gynecology, Maricopa County General 
Hospital. 

For information contact: The Secretary, Phoenix 
OB/GYN Society, 333 E. Virginia, Suite 222, Phoenix, 
Arizona 85004. 


Gynecologic Pathology for the Clinician 

A postgraduate winter review course, “Gynecologic 
Pathology for the Clinician,” will be held February 
10-13, 1981, at Big Sky, Montana. This course is 
offered by the Department of Obstetrics and Gynecol- 
ogy of the University of Vermont and the Departments 
of Pathology and Obstetrics and Gynecology of the Sir 
Mortimer B. Davis Jewish General Hospital, Montreal, 
Quebec, Canada. It is designed for both the clinician 
and the pathologist with emphasis on current pathoge- 
netic and diagnostic concepts of gynecologic disorders 
and advances in their outpatient diagnosis. The faculty 
includes: J. Belinson, M.D., A. Ferenczy, M.D., M. M. 
Gelfand, M.D., R. M. Richart, M.D., Stanley Robboy, 
M.D., and Donald Woodruff, M.D. This course is ap- 
proved for 22 credit hours in the American Medical 
Association, Category I, and for 22 cognates by the 
American College of Obstetricians and Gynecologists. 

For application contact: Dr. A. Ferenczy, Depart- 
ment of Pathology, The Sir Mortimer B. Davis Jewish 
General Hospital, 3755 Cote Ste. Catherine Road, 
Montreal, Quebec, Canada H3T 1E2. e 


Current Optimum Strategies for Clinical Cancer 

Chemotherapy 

A symposium, entitled “Current Optimum Strategies 
for Clinical Cancer Chemotherapy,” sponsored by the 
Chemotherapy Foundation, will be held October 22, 


. 
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23, and 24, 1980, at the Barbizon Plaza Hotel in New 
York, New York. It will be presented by The Division 
of Medical Oncology, The Department of Neoplastic 
Diseases and The Page and William Black Post- 


Graduate School of the Mount Sinai School of 


medicine (CUNY). 

For information write to: Director, The Page and 
” William Black Post-Graduate School of Medicine. 
Mount Sinai School of Medicine, One Gustave L. Levy 
Place, New York, New York 10029. 


Infections in the OB/GYN Patient 


“Infections in the OB/GYN Patient” will be pre- 
sented October 25, 1980, from 8:30 am to 4:00 PM, at 
the Teaching Center Auditorium, Long Island 
Jewish—Hillside Medical Center, New Hyde Park, New 
York. The program is sponsored by the Department of 
Obstetrics and Gynecology, Long Island Jewish- 
Hillside Medical Center, New Hyde Park, New York. 

For further information contact: Continuing Educa- 
tion Coordinator, Long Island Jewish—Hillside Medical 
Center, New Hyde Park, New York 11042. 


Combined Annual Scientific Sessions 


The Combined Annual Scientific Sessions of the So- 
ciety for Clinical Trials and the Eighth Annual Sym- 
posium for Coordinating Clinical Trials will be held 
May 11-13, 1981, in San Francisco, California. The 
Sessions will focus on the design, organization, man- 
agement, and analyses of clinical trials. Abstracts must 
be received by January 1, 1981. 

For information write to: Christian R. Klimt, M.D., 
Secretary, Society for Clinical Trials, Inc., 600 Wynd- 
hurst Ave., Baltimore, Maryland 21210. 


Pediatric and Adolescent Gynecology 


The Department of Obstetrics and Gynecology and 
The Page and William Black Post-Graduate School of 
Medicine of the Mount Sinai School of Medicine 
(CUNY) announce a postgraduate course, “Pediatric 
and Adolescent Gynecology, to be presented 
November 13 and 14, 1980. 

Apply to: Director, The Page and William Black 
Post-Graduate School of Medicine, Mount Sinai School 
of Medicine, One Gustave L. Levy Place, New York, 
New York 10029. 


October 1, 1980 
Am. J. Obstet. Gynecol. 


Office Gynecology for Primary Physicians 

“Office Gynecology for Primary Physicians” will be 
presented October 16-17, 1980, in Seattle, Washington, 
at the Museum of History and Industry. It is sponsored 
by the Washington State Medical Association and the 
University of Washington School of Medicine, De- 
partment of Obstetrics and Gynecology, Division of 
Continuing Medical Education. 

For information write: University of Washington 
School of Medicine, Division of Continuing Medical 
Education, E-303 HSB, SC-50, Seattle, Washington 
98195. 


Fourteenth Annual Postgraduate Course in 

Gynecologic Pathology, Cytogenetics, and 

Endocrinology 

The Department of Gynecology and Obstetrics at 
The Medical College of Wisconsin will present the 
Fourteenth Annual Postgraduate Course in Gyneco- 
logic Pathology, Cytogenetics, and Endocrinology at 
the Pfister Hotel and Tower, Milwaukee, Wisconsin, on 
January 15-21, 1981. The six-day course has been ex- 
tended to include a complete up-to-date review of en- 
docrinology and cytogenetics in addition to a thorough 
résumé of gynecologic pathology. The course, which is 
limited to 150 registrants, is designed primarily as a 
postgraduate refresher course for residents, prac- 
titioners, and specialists desiring a current review of 
the pathology of the reproductive tract. Microscopes 
and a select group of microscopic slides will be available 
by special request along with special consultation and 
microscopic instructions by faculty. Space limitation 
requires registration for the entire course. This course 
is approved for 42 cognates, Formal Learning, by The 
American College of Obstetricians and Gynecologists 
and meets the criteria for 42 hours of credit in Cate- 
gory I, Physicians Recognition Award of the American 
Medical Association. A $475.00 enrollment fee will in- 
clude 68 selected 35 mm slides for all participants. The 
registration fee is nonrefundable. Among the guest 
faculty will be: H. W. Jones, Jr., M.D., Georgeanna S. 
Jones, M.D., J. D. Woodruff, M.D., and Robert Young, 
M.D. (NCI). 

For further details and registration, write to: Richard 
F. Mattingly, M.D., The Medical College of Wisconsin, 
8700 West Wisconsin Ave., Milwaukee, Wisconsin 
53226. 
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gynecologic 
oncology 


By Philip J. DiSaia, M.D. 
and William T. Creasman, M.D. 


This new book provides valuable guidelines for 
the diagnosis, treatment, and clinical manage- 
ment of common gynecologic malignancies. 
Its concise yet thorough coverage makes if a 
convenient reference source for the busy practi- 
tioner or for residents studying for the OB/GYN 
Boards. Key features include: 

e Drs. DiSaia and Creasman discuss current 
management methods as well as their 
own proven and preferred treatment 
suggestions 

e chapters present information on etiology, 
pathological evaluation, diagnosis, 
clinical presentation, treatment and 
management, and recurrent disease 

è discussions emphasize _individualization 


of patient management 
e chapters of special interest: 
cancer in pregnancy 
breast disease 
general aspects of tumor immunology 
adrenocarcinoma of the endometrium 
© a glossary of terms for tumor immunology 
and an appendix containing information 
on F.l.G.O. staging and basic aspects of 
gynecologic radiotherapy are included 
è a wealth of illustrations, tables, and charts 
depict clinical principles 
Order your on-approval copy today and exam- 
ine it for 30 days with no obligation! 
October, 1980. Approx. 464 pages, 178 illustra- 
tions. About $29.50. 


Youll want this book 


on hand. 


To order your 30-day on-approval copies, CALL US! 
Dial toll-free (800) 325-4177, ext. 10. In Missouri, 
call collect (314) 872-8370, ext. 10 during our regular 
business hours. AMS232 
MasterCard, VISA, or C.O.D. accepted. 

Price subject to change. 


T AAA ealac tay if annlinnahla 


MOSBY 


TIMES MIRROR 


THE C. V. MOSBY COMPANY 
11830 WESTLINE INDUSTRIAL DRIVE 
ST. LOUIS. MISSOURI 63141 
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CLINICAL 
BIOSTATISTICS: 


here’s why 
you'll benefit 
from this book 


e authoritative articles from 
Clinical Pharmacology_and 
Therapeutics 

e clear and easy-to-read explana- 
tions of essential statistical 
concepts 

e provocative insights into the 
common sense and science 
behind statistical data 


CLINICAL BIOSTATISTICS 


This unique book critically examines the entire 
field of clinical biostatistics. It presents a series of 
original articles that first appeared over a five year 
period in Clinical Pharmacology and Therapeutics. 
Widespread reader acclaim and the timeliness of the 
subject prompted publication of the essays into con- 
venient book form. 

The essays are logically arranged into 29 
chapters and organized into five major sections, 
each preceded by brief commentary written 
especially for the book. You'll find informative 
discussions on the diverse statistical techniques 
used in medical practice and research; research 
and design problems; presentation of data; and 
methods of data analysis. Dr. Feinstein has 
reorganized his original articles to provide you 
with a completely current guide to the biosta- 
tistics used in both clinical and investigative 
situations. He also offers valuable insights into 
topics either totally neglected or inadequately 
covered in conventional texts. Throughout, dis- 
cussions are written in lively prose style, which 
makes the subject both interesting to read and 
easy-to-understand. Why not benefit from Dr. 
Feinstein’s expert guidance firsthand—order 
your copy of CLINICAL BIOSTATISTICS today! 


By Alvan R. Feinstein, M D, 1977, 468 pages 
plus FM I-XIV, 6-7/8" x 10”, 10 illustrations. Price, 
$21.50 


ORDER BY PHONE! 
Call toll free (800) 325-4177 ext. 10. In Missouri call 
collect—{314) 872-8370 ext. 10 during normal busi- 
ness hours. A80794 
Price effective in U.S.A. only. 
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BELLERGAL S'a- 


Composition: Each Bellergal-S Tablet 
contains: phenobarbital, USP. central 
sedative (Warning: May be habit forming), 
40.0 mg; Gynergen (ergotamine tartrate, 
USP) sympathetic inhibitor, 0.6 mg; 
Bellafoline (levorotatory alkaloids of bella- 
donna, as malates) parasympathetic 
inhibitor, 0.2 mg 


Properties and Therapeutics: Based on 
the concept that functional disorders 
frequently involve hyperactivity of both the 
sympathetic and parasympathetic nervous,, 
systems, the ingredients in Bellergal are 
combined to provide a balanced prepara- 
tion designed to correct imbalance of the 
autonomic nervous system. The integrated 
action of Bellergal is effected through the 
combined administration of ergotamine 
and the levorotatory alkaloids of bella- 
donna, specific inhibitors of the sympathetic 
and parasympathetic respectively, rein- 
forced by the synergistic action of pheno- 
barbital in dampening the cortical centers 


Indications: Bellergal is employed in the 
management of disorders characterized by 
nervous tension and exaggerated auto- 
nomic response 


Menopausal disorders with hot flashes, 
sweats, restlessness and insomnia 
Cardiovascular disorders with palpitation, 
tachycardia, chest oppression and 
vasomotor disturbances 


Gastrointestinal disorders with hypermotility, 
hypersecretion, ‘nervous stomach’ and 
alternately diarrhea and constipation 


Genitourinary — uterine cramps, etc 
Premenstrual tension 


Interval treatment of recurrent, throbbing 
headache 


Contraindications: Peripheral vascular 
disease, coronary heart disease, hyperten- 
sion, impaired hepatic or renal function, 
sepsis, third trimester of pregnancy and 
glaucoma. Hypersensitivity to any of the 
components 


Precautions: Even though the ergotamine 
tartrate content of this product is extremely 
low and untoward effects have been rare 
and insignificant, caution should be exer- 
cised if large or prolonged dosage is 
contemplated, and physicians should be 
alert to possible peripheral vascular com- 
plications in patients highly sensitive to 
ergot. Due to presence of a barbiturate, 
may be habit forming 


Side Effects: Blurred vision, dry mouth, 
flushing, drowsiness occur rarely 


Dosage: Bellergal-S Tablets: One in the 
morning and one in the evening 


How Supplied: Bellergal-S Tablets (com- 
pressed, scored tablets of tricolored ` 
pattern: dark green, orange and light 
lemon yellow) in bottles of 100 


LABORATORIES y 
Division of Sandoz, Inc 
LINCOLN, NEBRASKA 68501 


NONHORMONAL therapy 


for menopausal 
vasomotor instability 


is receiving 


renewed attention. 


BELLERGALS 


TABLETS 











Each Bellergal-S Tablet gontains: phenobar- 

bital, USP central sedative (Warning: May be 

habit forming), 40.0 mg; Gynergen® (ergota- 
mine tartrate, USP) sympathetic inhibitor, 0.6 

mg; Bellafoline® (levorotatory alkaloids of bella- 

donna; as malates) parasympathetic inhibitor, 
.2 mg 


Long clinical experience has estab- 
lished the effectiveness of Bellergal-S 
Tablets in managing menopausal dis- 
orders characterized by exaggerated 
autonomic response—hot flashes, 
sweats, restlessness, and insomnia. s 
Because Bellergal-S reduces autonomic 
nervous system activity, symptoms of 
vasomotor instability are eliminated or 
significantly reduced. Bellergal-S does 
not contain estrogen in any form. That's 
one reason why it is receiving renewed 
attention from physicians who wish to 
avoid the potential complications of 
estrogen therapy in vasomotor instability. 


So when estrogen 
therapy is undesirable... 
prescribe 
Bellergal-S Tablets. 


Please see prescribing information 
onan adjoining page. 


© 1979 Dorsey Laboratories/Division of Sandoz, Inc. 
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Four kinds: 


th 


1. She wants convenience. 
2. She wants nonhormonal contraception. 
3. She smokes. 

4. She is over 35. 


y 3 
(intrauterine copper contraceptives) 
Answer their — |. 
contraceptive priorities... 


1. For the contemporary woman who wants free- 
dom from rigid schedules, the copper IUD is a logi- 
cal choice because of its inherent convenience. 


2. For the new mother who wants to space her 
the canner I(ID has no effect on lactation. 


™ 
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ptive priorities. 





Therefore, the postpartum period may be an esp 
cially opportune time to insert a Cu-7 or Tatum-T, 
providing involution has occurred. 


3. For the woman—of any age—who smokes, th 
copper IUD produces no problems in associatior 
with smoking. i 

4. For the woman who has passed the Pill yeats, 
but who still wants highly effective and reversibl 
contraception, the copper IUDs are a logical 
choice. 





Intrauterine contraception is not appropriate for all women. See + 
complete prescribing information prior to use. 


Cu-7/ Tatum-F 


(intrauterine copper contraceptives) 


Description: The Cu-7 has coiled around the vertical limb 89 mg. of copper wire providing 
approximately 200 mm? of exposed copper surface area. The Tatum-T has coiled around the 
vertical limb 120 mg. of copper wire providing approximately 210 mm? of exposed copper 
surface area. 


Contraindications: Not to be inserted when any of the following conditions exist: pregnancy 
or suspicion of pregnancy: abnormalities of the uterus resulting in distortion of the uterine 
cavity; acute pelvic inflammatory disease or history of repeated pelvic inflammatory disease, 
postpartum endometritis or infected abortion in the past three months; known or suspected 
uterine or cervical disease such as hyperplasia or carcinoma including unresolved, abnormal 
“Pap” smear: vaginal bleeding of unknown etiology; untreated acute cervicitis until infection 
is controlled; diagnosed Wilson's disease: known or suspected allergy to copper; previous 
ectopic pregnancy; significant anemia: and valvular heart disease, leukemia. or use of 
chronic corticosteroid therapy. 


Warnings 
4; coats (a) Long-term effects. The long-term effects on the offspring of the presence of 
copper in the uterus when pregnancy occurs are unknown s 

(b) Septic abortion. Reports have indicated an increased incidence of septic abortion 
associated in some instances with septicemia, septic shock and death in patients becoming 
pregnant with an IUD in place. Most of these reports have been associated with the mid- 
trimester of pregnancy. In some cases, the initial symptoms have been insidious and not 
easily recognized. If pregnancy should occur with a Cu-7 or Tatum-T in situ, the IUD should be 
removed if the thread is visible or, if removal proves to be or would be difficult, interruption of 
the pregnancy should be considered and offered to the patient as an option, bearing in mind 
that the risks associated with an elective abortion increase with gestational age. 

(c) Continuation of pregnancy. If the patient chooses to continue the pregnancy and the 
Cu-7 or Tatum-T remains in situ, she must be warned of increased risk of spontaneous 
abortion and increased risk of sepsis, including death The patient must be closely observed 
and advised to report immediately all abnormal symptoms, such as flu-like syndrome, fever, 
abdominal cramping and pain, bleeding, or vaginal discharge, because generalized 
symptoms of septicemia may be insidious 


2. Ectopic pregnancy: (a) Pregnancy which occurs with an IUD in situ is more likely to be 
ectopic than pregnancy occurring without an IUD. Therefore, patients who become pregnan: 
while using a Cu-7 or Tatum-T should be carefully evaluated for the possibility of ectopic 
pregnancy. 

(b) Special attention should be directed to patients with delayed menses, sligh: 
metrorrhagia and/or unilateral pelvic pain, and to those patients who wish to interrupt a 
pregnancy occurring in the presence of a Cu-7 or Tatum-T, to determine whether ectopic 
pregnancy has occurred 


3. Pelvi tion: An increased risk of pelvicinflammatory disease associated with the use cf 
IUDs has been reported. While unconfirmed, this risk appears to be greatest for young 
women who are nulliparous and/or who have multiple sexual partners Salpingitis can result 
in tubal damage and occlusion, thereby threatening future fertility. Therefore, it is 
recommended that patients be taught to look for symptoms of pelvic inflammatory disease. 
The decision to use an IUD ina particular case must be made by the physician and patient with 
consideration of a possible deleterious effect on future fertility. 

Pelvic infection may occur with a Cu-7 or Tatum-T in situ and at times result in the 
development of tubo-ovarian abscesses or general peritonitis. The symptoms of pelv c 
infection include: new development of menstrual disorders (prolonged or heavy bleeding). 
abnormal vaginal discharge, abdominal or pelvic pain, dyspareunia, fever. The symptorrs 
are especially significant if they occur following the first few cycles after insertion. 
Appropriate aerobic and anaerobic bacteriologic studies should be done and antibiotic 
therapy initiated promptly. If the infection does not show marked clinical improvement within 

to48 hours, the Cu-7 or Tatum-T should be removed and continuing treatment reassessed 
on the basis of results of culture and sensitivity tests. 


4. Embedment: Partial penetration or lodging of the Cu-7 or Tatum-T in the endometrium or 
myometrium can result in difficult removal. This may occur more frequently in smaller uteri. 
See removal instructions. 


5. Perforation: Partial or total perforation of the uterine wall or cervix may occur, usually 
during insertions into patients sooner than two months after abortion or delivery, or in uterine 
cavities too small. The possibility of perforation must be kept in mind during insertion and at 
the time of any subsequent examination. If perforation occurs, laparotomy or laparoscopy 
should be performed as soon as medically feasible and the Cu-7 or Tatum-T removed 
Abdominal adhesions, intestinal penetration, intestinal obstruction, and local inflammatory 
reaction with abscess formation and erosion of adjacent viscera may result if the Cu-7 or 
Tatum-T is left in the peritoneal cavity. 


6. Medical diathermy: The use of medical diathermy (short-wave and microwave) in a patient 

with a metal-containing IUD may cause heat injury to surrounding tissue. Therefore, medical 

ida to the abdominal and sacral areas should not be used on patients using a Cu-7 or 
atum-T. 


7. Charts of copper: Additional amounts of copper available to the body from the Cu-7 or 
Tatum-T may precipitate symptoms in women with undiagnosed Wilson's disease. The 
incidence of Wilson's disease is 1 in 200,000 


Precautions . 

1..Patient_ counseling. Prior to insertion the physician, nurse, or other trained health 
professional must provide the patient with the Patient Brochure. The patient should be given 
the opportunity to read the brochure and discuss fully any questions she may have 
concerning the Cu-7 or Tatum-T as well as other methods of contraception. 


2. Patiest evaluation and clinical considerations. (a) A complete medical history shoulc be 
obtained to determine conditions that might influence the selection of an IUD. A physical 
examination should include a pelvic examination, “Pap” smear, gonorrhea culture and, if 
indicated, appropriate tests for other forms of venereal disease. The physician shauld 
termine that the patient is not pregnant. 
(b) The uterus should be carefully sounded prior to insertion to determine the degree of 
patency of the endocervical canal and internal os, and the direction and depth of the uterine 


1 


. 


cavity. Exercise care to avoid perforation with the sound. DO NOT USE THE INSERTION 
INSTRUMENT AS A SOUND. In occasional cases, severe cervical stenosis may be 
enzountered. Do not use excessive force to overcome this resistance. j i 

{c) The uterus usually sounds to a depth of 6 to 8 cm. Insertion into a uterine cavity 
measuring less than 6.5 cm. by sounding may increase the incidence of pain, bleeding, 
partial or complete expulsion, perforation. and possibly pregnancy. E 

(d) To reduce the possibility of insertion in the presence of existing undetermined 
pregnancy, the optimal time for insertion is the latter part of the menstrual flow or one or two 
days thereafter. The Cu-7 or Tatum-T should not be inserted post partum or post abortion until 
involution of the uterus is complete. The incidence of perforation and expulsion is greater if 
involution is not complete. j ET. . 

Itis, however, necessary to place the Cu-7 or Tatum-Tas high as possible within the ujgaine 
cevity to help avoid partial or complete expulsion that could result in pregnancy. 7 — 

Physicians are cautioned that it is imperative for them to become ye familiar with 
the instructions for use before attempting placement of the Cu-7 or Tatum-T. 

(e) IUDs should be used with caution in those patients who have anemia or a history of 
menorrhagia or hypermenorrhea. Patients experiencing menorrhagia and/or metrorrhagia 
fcllowing IUD insertion may be at risk for the development of hypochromic microcytic 
anemia. Also, IUDs should be used with caution in patients receiving anticoagulants or 
having a coagulopathy. ; 7 

(f) Syncope, bradycardia or other neurovascular episodes may occur during insertion or 
removal of IUDs, especially in patients with a previous disposition to these conditions. 

(g) Patients with valvular or congenital heart disease are more prone to develop subacute 
tacterial endocarditis than patients who do not have such disease. Use of an IUD in these 
patients may represent a potential source of septic emboli. 

(h) Use of an IUD in patients with acute cervicitis should be postponed until proper 
teatment has cleared up the infection. 

(i) Since the Cu-7 or Tatum-T may be partially or completely expelled, patients should be 
reexamined and evaluated shortly after the first postinsertion menses, but definitely within 
tree months after insertion. Thereafter annual examination with appropriate medical and 
laboratory evaluation should be carried out. The Cu-7 or Tatum-T should be replaced every 
three years. 

(j) The patient should be told that some bleeding or cramping may occur during the first few 
weeks after insertion, but if these symptoms continue or are severe she should report them to 
ner physician. She should be instructed on how to check after each menstrual period to make 
certain that the thread still protrudes from the cervix anc cautioned that there is no 
contraceptive protection if the Cu-7 or Tatum-T has been expelled. She should also be 
zautioned not to dislodge the Cu-7 or Tatum-T by pulling on the thread. If a partial expulsion 
3ccurs, removal is indicated and a new Cu-7 or Tatum-T may be inserted. The patient should 
Je told to return within three years for removal of the Cu-7 or Tatum-T and for replacement if 
desired. 

(k) A copper-induced urticarial allergic skin reaction may develop in women using a 
copper-containing IUD. If symptoms of such anallergic response occur, the patient should be 
instructed to tell the consulting physician that a copper-containing device is being used 

(I) The Cu-7 or Tatum-T should be removed for the following medical reasons: menorrhagia 
and/or metrorrhagia producing significant anemia; uncontrolled pelvic infection; intractable 
pain often aggravated by intercourse, dyspareunia; pregnancy, if the thread is visible: 
pile lag or cervical malignancy; uterine or cervical perforation; or any indication of partial 
expulsion. 

(m) If the retrieval thread cannot be seen it may have retracted into the uterus or have been 
broken off, or the Cu-7 or Tatum-T may have been expelled. Localization usually can be made 
by feeling with a probe; if not, x-ray or sonography can be used. When the physician elects to 
recover a Cu-7 or Tatum-T with the thread not visible. the removal instructions should be 
considered. 

(n) If any patient with a Cu-7 or Tatum-T suddenly develops overt clinical hepatitis or 
abnormal liver function tests, appropriate diagnostic procedures should be initiated 


Adverse Reactions: Perforations of uterus and cervix have occurred. Perforation into the 
abdomen has been followed by abdominal adhesions, intestinal penetration, intestinal 
obstruction, local inflammatory reaction with abscess formation and erosion of adjacent 
viscera. Pregnancy has occurred with the Cu-7 or Tatum-T in situ and when either has been 
partially or completely expelled. 

The incidence of spontaneous abortion, when conception occurs with intrauterine devices 
insitu, appears to be increased over that in unprotected women. Insertion cramping, usually 
of no more than a few seconds’ duration, may occur; however, some women may experience 
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from this book 


e authoritative articles from 
Clinical Pharmacology and 
Therapeutics 


e clear and easy-to-read explana- 
tions of essential statistical 
concepts 


e provocative insights into the 
common sense and science 
behind statistical data 


CLINICAL BIOSTATISTICS 


This unique book critically examines the entire 
field of clinical biostatistics. It presents a series of 
original articles that first appeared over a five year 
period in Clinical Pharmacology and Therapeutics. 
Widespread reader acclaim and the timeliness of the 
subject prompted publication of the essays into con- 
venient book form. 

The essays are logically arranged into 29 
chapters and organized into five major sections, 
each preceded by brief commentary written 
especially for the book. You'll find informative 
discussions on the diverse statistical techniques 
used in medical practice and research; research 
and design problems; presentation of data; and 
methods of data analysis. Dr. Feinstein has 
reorganized his original articles to provide you 
with a completely current guide to the biosta- 
tistics used in both clinical and investigative 
situations. He also offers valuable insights into 
topics either totally neglected or inadequately 
covered in conventional texts. Throughout, dis- 
cussions are written in lively prose style, which 
makes the subject both interesting to read and 
easy-to-understand. Why not benefit from Dr. 
Feinstein’s expert guidance firsthand—order 
your copy of CLINICAL BIOSTATISTICS today! 


By Alvan R. Feinstein, M.D., 1977, 468 pages 
plus FM I-XIV, 6-7/8 x 10”, 10 illustrations. Price, 
$21.50 


ORDER BY PHONE! 
Call toll free (800) 325-4177 ext. 10. In Missouri call 
collect—{314) 872-8370 ext. 10 during normal busi- 
ness hours. A80794 
Price effective in U.S.A. only. 
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In acute uncomplicated cystitis 


busy lifestyles demand the B.I. 





convenience of Gantanol 


sulfamethoxazole/Roche 


Convenient, economical 
first-line therapy 


Gantanol DS 


sulfamethoxazole/Roche 
2 tablets initially, then only | tablet B.1.D. 


Only one tablet B.I.D. 


Only Gantanol DS offers the conve- 
nience of a single sulfonamide tablet 
ona b.i.d. schedule. With fewer daily 
doses, patients are more likely to 
comply with your prescribed regimen. 


Effective first-line 
therapy 


In a controlled study of 406 patients 
involving E. coli andthe other most com- 
mon causative organisms of acute 
nonobstructed cystitis, nearly 9 out of 
10 patients achieved clear cultures 
with Gantanol. (Data on file, 
Hoffmann-La Roche Inc., Nutley, New 
Jersey 07110.) 

Gantanol is contraindicated in sulfon- 
amide hypersensitivity, pregnancy, 
lactation, and infants under two 
months of age. During therapy instruct 
patients to maintain adequate fluid 
intake; perform frequent CBC's and 
urinalyses with careful microscopic 
examination. 


Economical 


Gantanol therapy, which often costs 
less than other frequently prescribed 
urinary antibacterials, becomes even 
more economical for your patients 
when you select Gantanol DS (double 
strength) tablets. 


Gantanol | 


sulfamethoxazole/Roche 
4 tablets initially, then only 2 tablets B.1.0. 
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Only 1 tablet B.1.D. 


Gantanol DS 


sulfamethoxazole/Roche 


Before prescribing, please consult complete prod- 
uct information, a summary of which follows: 
Indications: Acute, recurrent or chronic urinary tract 


, infections (primarily pyelonephritis, pyelitis and cys- 


itis) due to susceptible organisms (usually E. coli, 

lebsiella-Aerobacter, staphylococcus, Proteus 
mirabilis and, less frequently, Proteus vulgaris), in 
the absence of obstructive uropathy or foreign 
bodies. Note: Carefully coordinate in vitro sul- 
fonamide sensitivity tests with bacteriologic and clin- 
ical response; add aminobenzoic acid to follow-up 
culture media. The increasing frequency of resistant 
organisms limits the usefulness of antibacterials in- 
cluding sulfonamides, especially in chronic or recur- 
rent urinary tract infections. Measure sulfonamide 
blood levels as variations may occur; 20 mg/100 ml 
should be maximum total level. 
Contraindications: Sulfonamide hypersensitivity; 
pregnancy at term and during nursing period; infants 
less than two months of age. 
Warnings: Safety during pregnancy has not been es- 
tablished. Sulfonamides should not be used for 
group A beta-hemolytic streptococcal infections and 
will not eradicate or prevent sequelae (rheumatic 
fever, glomerulonephritis) of such infections. Deaths 
from hypersensitivity reactions, agranulocytosis, 
aplastic anemia and other blood dyscrasias have 
been reported and early clinical signs (sore throat, 
fever, pallor, purpura or jaundice) may indicate seri- 
ous blood disorders. Frequent CBC and urinalysis 
with microscopic examination are recommended dur- 
ing sulfonamide therapy. Insufficient data on children 
under six with chronic renal disease. 
Precautions: Use cautiously in patients with im- 
paired renal or hepatic function, severe allergy, bron- 
chial asthma; in glucose-6-phosphate dehydro- 
genase-deficient individuals in whom dose-related 
hemolysis may occur, Maintain adequate fluid intake 
to prevent crystalluria and stone formation. 
Adverse Reactions: B/ood dyscrasias (agran- 
ulocytosis, aplastic anemia, thrombocytopenia, 
leukopenia, hemolytic anemia, purpura, hypopro- 
thrombinemia and methemoglobinemia); allergic 
reactions (erythema multiforme, skin eruptions, 
epidermal necrolysis, urticaria, serum sickness, 
pruritus, exfoliative dermatitis, anaphylactoid reac- 
tions, periorbital edema, Conjunctival and scleral in- 
jection, photosensitization, arthralgia and allergic 
myocarditis); gastrointestinal reactions (nausea, 
emesis, abdominal pains, hepatitis, diarrhea, 
anorexia, pancreatitis and stomatitis); CNS reactions 
(headache, peripheral neuritis, mental depression, 
convulsions, ataxia, hallucinations, tinnitus, vertigo 
and insomnia); miscellaneous reactions (drug fever, 
chills, toxic nephrosis with oliguria and anuria, 
periarteritis nodosa and L.E. phenomenon). Due to 
certain chemical similarities with some goitrogens, 
diuretics (acetazolamide, thiazides) and oral hypo- 
glycemic agents, sulfonamides have caused rare in- 
stances of goiter production, diuresis and hypo- 
glycemia as well as thyroid malignancies in rats fol- 
lowing long-term administration. Cross-sensitivity 
with these agents may exist. 
Dosage: Systemic sulfonamides are contraindicated 
in infants under 2 months of age (except adjunc- 
tively with pyrimethamine in congenital toxoplas- 
mosis). Usual adult dosage: 2 Gm (2 DS tabs or 4 
tabs or 4 teasp.) initially, then 1 Gm b.i.d. or t.i.d. 
depending on severity of infection. 
Usual child's dosage: 0.5 Gm (1 tab or teasp.)/20 Ibs 
of body weight initially, then 0.25 Gm/20 Ibs b.i.d. 
Maximum dose should not exceed 75 mg/kg/24 hrs. 
Supplied: DS (double strength) Tablets, 1 Gm sulfa- 
methoxazole; Tablets, 0.5 Gm sulfamethoxazole; 
Suspension, 0.5 Gm sulfamethoxazole/teaspoonful. 


Roche Laboratories 
ROCHE Division of Hoffmann-La Roche Inc. 
@ Nutley, New Jersey 07110 


EDITORS! REVIEWERS! 


AUTHORS! 


For you . . . a new book that contains 
virtually everything you want 
to know about 


THE SCIENTIFIC JOURNAL: 
EDITORIAL POLICIES AND 
PRACTICES 


Guidelines for Editors, Reviewers, 
and Authors 


In 1665 the first scholarly journal was published in 
France. Since that time, there has been no one 
source of editorial guidelines for journal editors. 
This new book now provides you with such a 
source. 


YOU DECIDE YOUR OWN APPROACH! 


Presenting the advantages and disadvantages of 
each specific decision, eminent editors offer you 
various recommendations, discussions, and opin- 
ions concerning the problems you may encounter: 





“Because we are aware that there is no ‘right’ 
policy on most editorial matters, we have tried 
not to prescribe rules, but have, instead, 
explored various facets of the problems that 
confront the editor in his daily work.” 


The book is divided into two general sections: 
editorial policies, which usually require major 
decisions; and editorial practices, which involve 
minor decisions, often about format or mechanical _ 
style. You'll find essays exploring: the manuscript 
reviewing system; special types of manuscripts 
(abstracts, transactions, solicited manuscripts, 
book reviews). You'll value chapters which cover: 
information for authors; copyright; errata; refer- 
ences cited; copy-editing; journal cover; etc. 


From “the purpose of scientific journals’ to 
“binding practices,’ this new book contains 
virtually everything you want to know as editor, 
reviewer, or author. See for yourself! 


By Lois DeBakey, Ph.D. In collaboration with: Paul F. 
Cranefield, M.D., Ph.D.; Ayodhya P. Gupta, M.D.; Franz 
J. Ingelfinger, M.D.; Robert J. Levine, M.D.; Robert H. 
Moser, M.D.; J. Roger Porter, Ph.D.; and F. Peter 
Woodford, Ph.D. August, 1976. 128 pages, 6” x 9”. 
Price, $12.50. 


Please send me on 30-day approval THE SCIENTIFIC 
JOURNAL: EDITORIAL POLICIES AND PRACTICES. 
Price, $12.50. 

O Bill me O Master Charge # 
O Payment enclosed 
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HER OC ISNT 
FORK BETTER 
OK WORSE. 


If it's NORLESTRIN® 1/50 (1 mg norethindrone 
acetate and 50'mcg ethinyl estradiol tablets, USP), 
it's exactly what she expects...and it’s exactly what 
you've come to expect in terms of efficacy and 
patient acceptance. Ever since NORLESTRIN 1/50 was 
first introduced over a decade ago, it has performed 
as promised, consistently providing what patients 
and their physicians want from an OC: virtually com- 
plete control of conception plus relative freedom 
from annoying side effects like breakthrough 
bleeding. 

With its combination of ethinyl estradiol and 
norethindrone acetate, NORLESTRIN 1/50 gives 
patients the comfort and confidence they look for in 
an OC. Cycle after cycle, NORLESTRIN 1/50 gives your 
patient no more estrogen than she needs. 


(l mg norethindrone acetate and 
50 mcg ethinyl estradiol tablets, USP) 


YOU COULDNT DO BETTER. 


Please see following page for brief summary of prescribing information l PARKE-DAVIS n 


© 1980 Warner-Lambert Company 
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Brief Summary of Prescribing Information. 
NORLESTRIN® 1/50 

(norethindrone acetate and ethinyl estradiol tablets, USP) See section under Special Notes 
on Administration and HOW SUPPLIED. 


Each yellow tablet contains: norethindrone acetate (17 alpha-ethinyl-19-nortestosterone 
acetate), 4 mg; ethinyl! estradiol (17 alpha-ethiny!-1,3,5(10)-estratriene-3, 17 beta-diol), 50 


mcg. 
DESCRIPTION 
Norlestrin 1/50 Products are progestogen-estrogen combinations. 
INDICATIONS AND USAGE 
Norlestrin 1/50 Products are indicated for the prevention of pregnancy in women who elect 
to use oral contraceptives as a method of contraception. 

In Clinical trials with Norlestrin 1/50 involving 25,983 therapy cycles, there was a preg- 
nancy rate of 0.05 per 100 women years. 

se-related risk of thromboembolism from oral contraceptives: Studies have shown a 

positive association between the dose of estrogens in oral contraceptives and the risk of 
thtomboembolism. It is prudent and in keeping with good principles of therapeutics to 
minirhize exposure to estrogen. The oral contraceptive prescribed for any given patient 
should be that product which contains the least amount of estrogen that is compatible with 
an acceptable pregnancy rate and patient acceptance. 
CONTRAINDICATIONS 

1. Thrombophlebitis or thromboembolic disorders 

2. A past history of deep-vein thrombophlebitis or thromboembolic disorders 

3. Cerebral vascular or coronary artery disease 

4. Known or suspected carcinoma of the breast 

5. Known or suspected estrogen-dependent neoplasia 

6, Undiagnosed abnormal genital bleeding 

7. Known or suspected pregnancy (See WARNING No. 5.) 
WARNINGS 


Cigarette smoking increases the risk of serious cardiovascular side effects 

from oral contraceptive use. This risk increases with and with heavy smok- 
ing (15 or more cigarettes per day) and is quite marked in women over 35 years 
one Women use oral contraceptives should be strongly advised not to 


The use of oral contraceptives is associated with increased risk of several serious 
conditions including thromboembolism, stroke, myocardial infarction, hepatic 
adenoma, gallbladder disease, and hypertension. Practitioners prescribing oral 
ene should be familiar with the following information relating to these 
risks. 

1. Thromboembolic Disorders and Other Vascular Problems: An increased risk of throm- 
boembolic and thrombotic disease associated with the use of oral contraceptives is well- 





established. Studies have demonstrated an increased risk of fatal and nonfatal venous 


thromboembolism and stroke, both hemorrhagic and thrombotic. 
Cerebrovascular disorders: |n a collaborative study in women with and without predispos- 
ing causes, it was estimated that the risk of hemorrhagic stroke was 2.0 times greater in 
users than nonusers, and the risk of thrombotic stroke was 4.0 to 9.5 times greater. 

ial infarction: An increased risk of myocardial infarction associated with oral 
contraceptives has been reported confirming a previously suspected association. These 
studies found that the greater the number of underlying risk factors (cigarette smoking, 
hypertension, hypercholesterolemia, obesity, diabetes, history of preeclamptic toxemia) for 
coronary artery disease, the higher the risk of developing myocardial infarction. regardless 
of whether the patient was an oral contraceptive user or not. Oral contraceptives, however, 


were found to be a clear additional risk factor. 


It has been estimated that users who do not smoke (smoking is considered a major 
predisposing condition to myocardial infarction) are about twice as likely to have a fatal 
myocardial infarction as nonusers who do not smoke. Oral contraceptive users who are 
smokers have about a fivefold increased risk of fatal infarction compared to users who do 
not smoke, but about a tenfold to twelvefold increased risk compared to nonusers who do 
not smoke. The amount of smoking is also an important factor. 

Risk of dose: In an analysis of data, British investigators conluded that the risk of thrombo- 
embolism including coronary thrombosis is directly related to the dose of estrogen used in 
oral contraceptives; however, the quantity of estrogen may not be the sole factor involved 
Estimate of excess mortality from circulatory diseases: The risk of diseases of the circu- 
latory system is concentrated in older women, in those with a long duration of use, and in 
cigarette smokers. 

A study of available data from a variety of sources concluded that the mortality associated 
with all methods of birth control is low and below that associated with childbirth, with the 
exception of oral contraceptives in women over 40 who smoke. 

The risk of thromboembolic and thrombotic diseases associated with oral contraceptives 
increases with age after approximately age 30 and, for myocardial infarction, is further 
increased by hypertension, hypercholesterolemia, obesity, diabetes, or history of 
preeclamptic toxemia, and especially by cigarette smoking. 

The physician and the patient should be alert to the earliest manifestations of thromboem- 
bolic and thrombotic disorders. Should any occur or be suspected, the drug should be 
discontinued immediately. 

A fourfold to sixfold increased risk of postsurgery thromboembolic complications has 
been reported in users. If feasible, oral contraceptives should be discontinued at least four 
weeks before surgery of a type associated with an increased risk of thromboembolism or 
prolonged immobilization. 

2. Ocular lesions: Neuro-ocular lesions, such as optic neuritis or retinal thrombosis, have 
been associated with the use of oral contraceptives. Discontinue the oral contraceptive if 
there is unexplained sudden or gradual, partial, or complete loss of vision; onset of proptosis 


-or diplopia; papilledema; or retinal vascular lesions. 


3. Carcinoma: Long-term continuous administration of estrogen in certain animal species 
increases the frequency of carcinoma of the breast, cervix, vagina, and liver. 

In humans, an increased risk of endometrial carcinoma associated with the prolonged 
use of exogenous estrogen in postmenopausal women has been reported. However, there 
is no evidence suggesting increased risk of endometrial cancer in users of conventional 
combination or progestogen-only oral contraceptives. 

Studies found no evidence of increase in breast cancer in women taking oral contracep- 
tives; however, an excess risk in users with documented benign breast disease was 
reported. 

There is no confirmed evidence of an increased risk of cancer associated with oral 
contraceptives. Close clinical surveillance of users is, nevertheless, essential. In cases of 
undiagnosed persistent or recurrent abnormal vaginal bleeding, appropriate diagnostic 
measures should be taken to rule out malignancy. Women with a strong family history of 
breast cancer, of who have breast nodules, fibrocystic disease, or abnormal mammograms, 
should be monitored with particular care. 

4. Hepatic Tumors: Benign hepatic adenomas have been found to be associated with oral 
contraceptives. Because hepatic adenomas may rupture and may cause death through 
intra-abdominal hemorrhage, they should be considered in women presenting abdominal 
pain and tenderness, abdominal mass, or shock. 

A few cases of hepatocellular carcinoma have been reported in women taking oral contra- 
ceptives. The relationship of these drugs to this type of malignancy is not known at this time 

5. Usage in or Immediately Preceding Pregnancy; Birth Defects in Offspring, and Malig- 
nancy in Female Offspring: During early pregnancy, female sex hormones may seriously 
damage the offspring. 

An increased risk of congenital anomalies, including heart defects and limb defects, has 
been reported with the use of oral contraceptives in pregnancy. 

There is some evidence that triploidy and possibly other types of polyploidy are increased 
among abortuses from women who become pregnant soon after ceasing oral contracep- 
tives. ? 
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Pregnancy should be ruled out before continuing an oral contraceptive in any patient whe 
has missed two consecutive menstrual periods. If the patient has not adhered to the 
schedule, the possibility of pregnancy should be considered at the time of the first missed 
period, and oral contraceptives should be withheld until pregnancy has been ruled out. If 
pregnancy is confirmed, the patient should be apprised of the potential risks to the fetus anc 
the advisability of continuation of the pregnancy should be discussed. 

Women who discontinue oral contraceptives with the intent of becoming pregnant should 
use an alternate form of contraception for a period of time before attempting to conceive 

Administration of progestogen-only or progestogen-estrogen combinations to induce 
withdrawal bleeding should not be used as a test of pregnancy. 

6. Gallbladder Disease: Studies report an increased risk of surgically confirmed gallblad- 
der disease in users of oral contraceptives. 

7. Carbohydrate and Lipid Metabolic Effects. Because decreased glucose tolerance has 
been observed in a significant percentage of patients, prediabetic and diabetic patients 
should be carefully observed while receiving oral contraceptives. 

An increase in triglycerides and total phospholipids has been observed. 

8. Elevated Blood Pressure: An increase in blood pressure has been reported in patients 
receiving oral contraceptives. The prevalence in users increases with longer exposure. Age 
is also strongly correlated with development of hypertension. Women who previously have 
had hypertension during pregnancy may be more likely to develop elevation of blood 
pressure, 

9, Headache: Onset or exacerbation of migraine or development of headache of a new 
pattern which is recurrent, persistent, or severe, requires discontinuation of oral contracep- 
tives. 

10. Bleeding Irregularities; Breakthrough bleeding, spotting, and amenorrhea are frequen 
reasons for patients discontinuing oral contraceptives. In breakthrough bleeding, nonfunc- 
tional causes should be borne in mind. In undiagnosed abnormal bleeding from the vagina, 
adequate diagnostic measures are indicated to rule out pregnancy or malignancy. 

Women with a past history of oligomenorrhea or secondary amenorrhea, or young women 
without regular cycles should be advised that they may have a tendency to remain anovula- 
tory or to become amenorrheic after discontinuation of oral contraceptives. 

11. Ectopic Pregnancy: Ectopic as well as intrauterine pregnancy may occur in contra- 
ceptive failures. 

12. Breast Feeding: Oral contraceptives may interfere with lactation, Furthermore, a small 
fraction of the hormonal agents in oral contraceptives has been identified in the milk of 
mothers receiving these drugs 
PRECAUTIONS 

1. A complete medical and family history should be taken prior to the initiation of oral 
contraceptives. The pretreatment and periodic physical examinations should include spe- 
cial reference to blood pressure, breasts, abdomen, and pelvic organs, including 
Papanicolaou smear and relevant laboratory tests. As a general rule, oral contraceptives 
should not be prescribed for longer than one year without another examination 

2. Preexisting uterine leiomyomata may increase in size. 

3. Patients with a history of psychic depression should be carefully observed and the druc 
discontinued if depression recurs to a serious degree. 

4. Oral contraceptives may cause fluid retention and should be prescribed with caution, 
and only with careful monitoring, in patients with conditions which might be aggravated. 

5. Patients with a past history of jaundice during pregnancy have an increased risk of 
recurrence of jaundice. If jaundice develops, the medication should be discontinued. 

6. Steroid hormones may be poorly metabolized and should be administered with caution 
in patients with impaired liver function. 

7. Users may have disturbances in normal tryptophan metabolism, which may result in a 
relative pyridoxine deficiency. 

8. Serum folate levels may be depressed. 

9. The pathologist should be advised of oral contraceptive therapy when relevant speci- 
mens are submitted. 

10. Certain endocrine and liver function tests and blood components may be affected 

(a) Increased sulfobromophthalein retention. (b) Increased prothrombin and factors VII, 
Vill, IX, and X; decreased antithrombin 3: increased norepinephrine-induced platelet 
aggregability. (c) Increased thyroid-binding globulin (TBG) erect to increased circulating 
total thyroid hormone. (d) Decreased pregnanediol excretion. (e) Reduced response to 
metyrapone test. 

Drug interactions: Reduced efficacy and increased incidence of breakthrough bleeding 
have been associated with concomitant use of rifampin and an association has been 
suggested with barbiturates, phenylbutazone, phenytoin sodium, and ampicillin, 
ADVERSE REACTIONS 

An increased risk of the following serious adverse reactions has been associated with oral 
contraceptives: thrombophlebitis; pulmonary embolism; coronary thrombosis; cerebral 
thrombosis; cerebral hemorrhage; hypertension; gallbladder disease; benign hepatomas, 
congenital anomalies 

There is evidence of an association between the following conditions and the use of oral 
contraceptives, although additional confirmatory studies are needed: mesenteric throm- 
bosis, neuro-ocular lesions, eg, retinal thrombosis and optic neuritis. 

The following adverse reactions have been reported in patients receiving oral contracep- 
tives and are believed to be drug related nausea and/or vomiting, usually the most com- 
mon adverse reactions, occur in approximately 10% or less of patients during the first cycle 
Other reactions, as a general rule, are seen much less frequently or only occasionally 
gastrointestinal symptoms; breakthrough bleeding; spotting; change in menstrual flow; 
dysmenorrhea; amenorrhea during and after treatment; temporary infertility after discontinu- 
ance of treatment; edema; chloasma or melasma; breast changes; change in weight; 
change in cervical erosion and cervical secretion; possible diminution in lactation when 
given immediately post partum; cholestatic jaundice; migraine; increase in size of uterine 

iomyomata; rash (allergic); mental depression; reduced tolerance to carbohydrates: vagi- 
nal candidiasis; change in corneal curvature; intolerance to contact lenses 

The following adverse reactions have been reported and the association has been neither 
confirmed nor refuted: premenstrual-like syndrome; cataracts; changes in libido; chorea; 
changes in appetite; cystitis-like syndrome; headache; nervousness; dizziness, hirsutism; 
loss of scalp hair; erythema multiforme; erythema nodosum; hemorrhagic eruption; vaginitis 
porphyria. 

Special Notes on Administration 

Norlestrin [Fe] 1/50 (norethindrone acetate and ethinyl estradiol tablets, USP) and Norlestrin 
[28] 1/50—Menstruation usually begins two or three days, but may begin as late as the fourtt 
or fifth day, after the brown ferrous fumarate or white inert tablets have been started 

Norlestrin[21]1/50—Menstruation usually begins two or three days, but may begin as late 
as the fourth or fifth day, after discontinuing medication. 

After several months on treatment, bleeding may be reduced to a point of virtual absence; 
reduced flow may be a result of medication and not indicative of pregnancy 
HOW SUPPLIED 
Norlestrin [Fe] 1/50 is available in minicompacts each containing 21 yellow tablets and 7 
brown tablets. Each yellow tablet contains 1 mg of norethindrone acetate and 50 mcg of 
ethinyl estradiol. Each brown tablet contains 75 mg of ferrous fumarate. Available in 
packages of five minicompacts and packages of five refills 

Norlestrin [28] 1/50 is available in minicompacts each containing 21 yellow tablets and 7 
white inert tablets. Each yellow tablet contains 1 mg of norethindrone acetate and 50 mcg of 
ethinyl estradiol, Available in packages of five minicompacts and in packages of five refills 

Norlestrin[21] 1/50 is available in minicompacts each containing 21 yellow tablets. Each 
yellow tablet contains 1 mg of norethindrone acetate and 50 mcg of ethinyl estradiol, Avail- 
able in packages of five minicompacts and packages Of five refills. yi 
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TEACHING HOSPITAL 
KING FAISAL UNIVERSITY 
COLLEGE OF MEDICINE 
SAUDI ARABIA 


The new 380-bed AlKhobar Teaching Hospital, affiliated with King 
Faisal University College of Medicine, Eastern Province, Saudi 
` Arabia, invites applications from board certified clinicians in: 


OBSTETRICS AND GYNECOLOGY 


SALARIES highly competitive and negotiable. Instruction is in Eng- 
lish. Interviews scheduled during late-1980 and early-1981. 
CONTRACTS are for one year and renewable. Clinicians hold fac- 

ulty appointments. 

BENEFITS include free furnished housing, airtickets to and from 
Saudi Arabia one time each year for a family of four, 60-day 
vacation with pay, generous overweight and educational 
allowances. No Saudi income tax. 


Please send curriculum vitae with current telephone numbers, 
and the names and addresses of three references to: 

Dr. Tawfiq Tamimi, Dean 

College of Medicine, King Faisal University 
c/o Saudi Arabian P.0. Box 2 
Educational Mission OR — Sunbury-on-Thames 
2425 West Loop South Middlesex TW16 5JP 
Houston, TX 77027 England 





Multi-Specialty Group Practice 
Northeast 


The Capital Area Community Health Plan, a Federally 
Qualified Health Maintenance Organization, is seek- 
ing two Board Eligible or certified Obstetri- 
cians/Gynecologists. The individual who accepts 
this position will join a medical staff which includes 
the subspecialties of Dentistry, Family Care, Internal 
Medicine, Pediatrics, Psychiatry, Otolaryngology, 
Radiology, Surgery and others. 


CHP is located in New York’s Capital District, an 
educational center within easy reach of Boston, New 
York City, Montreal, etc., which has an abundance of 
cultural and recreational options and offers a wide 
range of residential styles. 


Professionals enjoy attractive salary and fringe 
benefits. 


Inquiries about our practice should be addressed to 
STANLEY E. KILTY, M.D., Medical Director, CHP, 
1201 Troy-Schenectady Road, Latham, New York 
12110. Collect telephone inquiries are welcome: 
518-783-3110. 


CAPITAL AREA 


m Community 
Health Plan 


1201 TROY-SCHENECTADY ROAD 
LATHAM, NY 12110 (518) 783-3110 





MATERNAL- 
FETAL 
FELLOW 


Approved Fellowship offered in a 
University hospital in New Jersey. Ex- 
tensive basic science research 
facilities and required graduate 
courses are integrated with clinical 
responsibilities in high risk obstetrics 
to fulfill Board requirements. Referral 
patterns are established through a 
well developed maternal transport 
system. Contact John T. Harrigan, 
M.D., Professor and Director of the 
Division of Maternal-Fetal Medicine, 
Department of Obstetrics and 
Gynecology. 














COLLEGE OF MEDICINE 

AND DENTISTRY OF NEW JERSEY 
Rutgers Medical School 

kd P.O. Box 101, Piscataway, NJ 08854 


——— Faua! Opportunity/Aftirmative Action Employer 


Position Available 


Board Certified or Board Eligible Maternal/ 
Fetal Medicine Specialist for Affiliated Teaching 
Unit of the University of North Carolina at 
Chapel Hill. Regional Referral Center with a 
full residency program located in Wilmington, 
North Carolina. Full-time, tenure track ap- 
pointment. Rank and salary negotiable depend- 
ing on previous experience. All fully qualified 
applicants are welcome regardless of sex and 
race. The University of North Carolina at 
Chapel Hill is an AFFIRMATIVE ACTION/ 
EQUAL OPPORTUNITY EMPLOYER. Appli- 
cants should send curriculum vitae to: 


Robert C. Cefalo, M.D., Ph.D. 

Acting Chairman 

Director, Maternal/Fetal Medicine Division 
Department of Obstetrics & ae 
University of North Carolina 

School of Medicine 

4019 Old Clinic Building 

Chapel Hill, N.C. 27514 





American Journal of Obstetrics and Gynecology 


Copyright © 1980 by The C. V. Mosby Company 





Editors 


John I. Brewer, Editor in Chief 
710 North Fairbanks Court, Chicago, Illinois 60611 


Frederick P. Zuspan, Editor 
The Ohio State University, 410 W. 10th Ave., 
Columbus, Ohio 43210 


Information for authors 

Submission of contributions. Manuscripts should in gen- 
eral be sent to a particular Editor according to the following 
plan: If it is from the southeastern quadrant of the United 
States or from Canada, or if it has been presented before one 
of the official sponsoring societies, to Dr. Brewer; if from the 
northeastern quadrant (including Ohio), or if it is a Clinical 
Opinion or a Letter to the Editors, to Dr. Zuspan; if from the 
north central states, any of the United States west of the Mis- 
sissippi, Hawaii, Alaska, or abroad, to Dr. Quilligan. 

Most of the provisions of the Copyright Act of 1976 
became effective on January 1, 1978. Therefore, all manu- 
scripts must be accompanied by the following written state- 
ment, signed by one author: “The undersigned author trans- 
fers all copyright ownership of the manuscript (title of 
article) to The C. V. Mosby Company in the event the work is 
published. The undersigned author warrants that the article 
is original, is not under consideration by another journal, 
and has not been previously published. I sign for and accept 
responsibility for releasing this material on behalf of any 
and all co-authors.” Authors will be consulted, when possi- 
ble, regarding republication of their material. 

All articles published in this JourNAL must be contributed to 
it exclusively. Articles previously published in another lan- 
guage are not acceptable. 

It is assumed by the Editors that articles emanating from a 
particular institution are submitted with the approval of the 
requisite authority. 

Articles dealing with human experimentation cannot be ac- 
cepted unless the experiment was approved by the author's 
local Human Experimentation Committee. 

Statements and opinions expressed in the articles and 
communications herein are those of the author(s) and not 
necessarily those of the Editor(s) or Publisher and the Edi- 
tor(s) and Publisher disclaim any responsibility or liability for 
such material. Neither the Editor(s) nor the Publisher guaran- 
tee, warrant, or endorse any product or service advertised in 
this publication, nor do they guarantee any claim made by the 
manufacturer of such product or service. 

Manuscripts. Manuscripts should be typewritten on one 
side of the paper only, with double spacing and liberal mar- 
gins. The original and one copy of the manuscript are re- 
quired. References should be placed at the end of the article. 
They should include name of author(s), article title, name of 
periodical, volume, page, and year. Name of periodical should 
conform to that shown in latest List of Journals Indexed in Index 
Medicus. For reference style see current issue of JOURNAL. Au- 
thors are encouraged to limit references to 16, except for 
Communications in Brief, limited to 2, Current Investigation 
and Clinical Opinion, limited to 6, and Current Devel- 

“opments, for which there is no limit. Illustrations accompany- 
ing manuscripts should be numbered, provided with suitable 


21 


E. J. Quilligan, Editor 

University of California, Irvine, Medical Center, 
Department of Obstetrics and Gynecology, Building 16, 
101 City Dr. S., Orange, California 92668 


Albert B. Gerbie, Associate Editor 
710 North Fairbanks Court, Chicago, Illinois 60611 


legends, and marked lightly on the back with the author's 
name. Authors should indicate on the manuscript the approx- 
imate position of tables and text figures. 

Tables should be typed on separate sheets of paper, not in 
the text, with one table to a page. They should be numbered 
in sequence and each must be referred to at an appropriate 
point in the text. Captions of the tables should be brief, yet 
indicate clearly the purpose or content of each table. Rows 
and columns in the table should precisely define the nature of 
the data in each. Abbreviations in tables should be used as 
little as possible and if abbreviations are used they should be 
explained in a footnote to the table. 

An abstract of 50 to 150 words, to be published as an intro- 
duction, should accompany each manuscript and should be 
typed on a separate sheet of paper. 

A footnote should be included which gives the name and 
complete mailing address of the person to whom reprint re- 
quests and correspondence should be sent. 

A Guide to Writing for the American Journal of Obstetrics and 
Gynecology may be obtained from the Publisher on request. 

Illustrations. A reasonable number of halftone illustrations 
will be reproduced free of cost to the author, but special ar- 
rangements must be made with the Editors for color plates, 
elaborate tables, or extra illustrations. Original drawings or 
graphs should be drawn with black India ink. Typewritten or 
freehand lettering is not acceptable. All lettering must be 
done professionally. Do not send original art work, x-ray 
films, or ECG tracings. Glossy print photographs are pre- 
ferred, for good black and white contrast is essential. Illustra- 
tions will be returned only if requested by the author. 

Announcements. Announcements of meetings must be 
received by Dr. Brewer at least 2% months prior to the time of 
the meeting. Such announcements should concern major 
meetings and other significant activities. Announcements of 
symposia or seminars for which fees are charged are not pub- 
lished in the scientific pages of the JouRNAL but may be sub- 
mitted for paid advertisements, if desired. 

Letters to the Editors. A brief Letter to the Editors 
commenting upon some article which has appeared in the 
Journau will be considered for publication. The writer of the 
original article will have an opportunity to reply to unfavor- 
able comments. A brief case presentation of special interest in 
the form of a Letter to the Editors will also be considered for 
publication. All such letters should be sent to Dr. Zuspan. 

Books. Books received will be listed in the JouRNAL. They 
should be sent to Dr. Gerbie. 

Reprints. Reprints of articles must be ordered from the 
Publishers, The C. V. Mosby Company, 11830 Westline 
Industrial Drive, St. Louis, Missouri 
their schedule of prices. Indivi 
be obtained through the aut 


1, who will send 





acute UTI 





In acute UTI 

When your first choice 
1s Macrodantin’ 

you ll rarely need 

a second one 


Macrodantin is potent against both major uropathogens in office 
practice—E. coli, the most common, and enterococcus —unlike other 
widely prescribed antimicrobials used individually or in combination. 


Superior in vitro* against the two most common uropathogens' 





E. coli Enterococcus 


MACRODANTIN 97% MACRODANTIN 


TMP/SMX 5% TMP/SMX 51% 








Sulfonamide 73% g Sulfonamide 6% 


*In vitro data do not necessarily predict clinical efficacy. 
1. PMR Bacteriologic Report, Summer Series 1979; 
a national bacteriologic monitoring service for 200 acute-care hospitals of 100 beds or more. 


-Macrodantin remains consistently effective year after year — 
resistance is negligible 
® Does not foster resistant bowel flora which may recycle infection. 
m Does not change normal vaginal flora. . . little risk of Candida overgrowth. 
m Concentrates its action in the urinary tract. 
Lets you reserve systemic agents for systemic infection. 


..too valuable to keep in reserve 


Miacrodantin::: 
. 25,50, 100mg 


‘(nitrofurantoin macrocrystals) 
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See next page for a brief summary of prescribing information including susceptible organisms. 
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...too valuable to keep in reserve 


Macrodantin 


(nitrofurantoin macrocrystals) 
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INDICATIONS: Macrodantin is indicated for the treatment of urinary tract infections when due to 
susceptible strains of Fschencha col, enterococci, Staphylococcus aureus (it is not indicated for 
the treatment of associated renal cortical or perinephric abscesses), and certain susceptible 
strains of Klebsiella species, Enterobacter species, and Proteus species. 


NOTE: Specimens for culture and susceptibility testing should be obtained prior to and during 
drug administration. 


CONTRAINDICATIONS: Anuria, oliguria, or significant impairment of renal function (creatinine 
clearance under 40 ml per minute) are contraindications to therapy with this drug. Treatment of 
this type of patient carries an increased risk of toxicity because of impaired excretion of the 
drug. For the same reason, this drug is much less effective under these circumstances. 

The drug is contraindicated in pregnant patients at term as well as in infants under one 
month of age because of the possibility of hemolytic anemia due to immature enzyme systems 
(glutathione instability). 

The drug is also contraindicated in those patients with known hypersensitivity to Macro- 
dantin, Furadantin® (nitrofurantoin), and other nitrofurantoin preparations. 


WARNINGS: Acute, subacute and chronic pulmonary reactions have been observed in patients 
treated with nitrofurantoin products. If these reactions occur, the drug should be withdrawn and 
appropriate measures should be taken. 

An insidious onset of pulmonary reactions (diffuse interstitial pneumonitis or pulmonary 
fibrosis, or both) in patients on long-term therapy warrants close monitoring of these patients. 

There have been isolated reports giving pulmonary reactions as a contributing cause of 
death. (See Hypersensitivity reactions.) 

Cases of hemolytic anemia of the primaquine sensitivity type have been induced by Macro- 
dantin. The hemolysis appears to be linked to a glucose-6-phosphate dehydrogenase deficiency 
in the red blood cells of the affected patients. This deficiency is found in 10 percent of Negroes 
and a small percentage of ethnic groups of Mediterranean and Near-Eastern origin. Any sign of 
hemolysis is an indication to discontinue the drug. Hemolysis ceases when the drug is with- 
drawn. 
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reported. The mechanism appears to be of an idiosyncratic hypersensitive type. 
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severe or irreversible. Fatalities have been reported. Predisposing conditions such as renal 
impairment (creatinine clearance under 40 ml per minute), anemia, diabetes. electrolyte imbal- 
ance, vitamin B deficiency, and debilitating disease may enhance such occurrence. 


Usage in Pregnancy: The safety of Macrodantin during pregnancy and lactation has not been 
established. Use of this drug in women of childbearing potential requires that the anticipated 
benefit be weighed against the possible risks. 


ADVERSE REACTIONS: Gastrointestinal reactions: Anorexia, nausea and emesis are the most fre- 
quent reactions; abdominal pain and diarrhea occur less frequently. These dose-related toxicity 
reactions can be minimized by reduction of dosage, especially in the female patient. Hepatitis 
occurs rarely. 


Hypersensitivity reactions: Pulmonary sensitivity reactions may occur, which can be acute, 
subacute, or chronic. 

Acute reactions are commonly manifested by fever, chills, cough, chest pain, dyspnea, pul- 
monary infiltration with consolidation or pleural effusion on x-ray, and eosinophilia. The acute 
reactions usually occur within the first week of treatment and are reversible with cessation of 
therapy. Resolution may be dramatic. 

In subacute reactions, fever and eosinophilia are observed less often. Recovery is somewhat 
slower, perhaps as long as several months. If the symptoms are not recognized as being drug 
related and nitrofurantoin is not withdrawn, symptoms may become more severe. 

Chronic pulmonary reactions are more likely to occur in patients who have been on continu- 
ous nitrofurantoin therapy for six months or longer. The insidious onset of malaise, dyspnea or 
exertion, cough, and altered pulmonary function are common manifestations. Roentgenographic 
and histologic findings of diffuse interstitial pneumonitis or fibrosis, or both, are also commor 
manifestations. Fever is rarely prominent. 

The severity of these chronic pulmonary reactions and the degree of their resolution appear 
to be related to the duration of therapy after the first clinical signs appear. Pulmonary function 
may be permanently impaired even after cessation of nitrofurantoin therapy. This risk is greater 
when pulmonary reactions are not recognized early. 


Dermatologic reactions: Maculopapular, erythematous, or eczematous eruption, pruritus, urti- 
caria, and angioedema. 

Other hypersensitivity reactions; Anaphylaxis, asthmatic attack in patients with history of 
asthma, cholestatic jaundice, hepatitis, including chronic active hepatitis, drug fever, and 
arthralgia. 

Hematologic reactions: Hemolytic anemia, granulocytopenia, leukopenia, eosinophilia, and 
megaloblastic anemia. Return of the blood picture to normal has followed cessation of therapy 
Neurological reactions; Peripheral neuropathy, headache, dizziness, nystagmus, and drowsiness. 
Miscellaneous reactions: Transient alopecia. As with other antimicrobial agents, superinfections 
by resistant organisms may occur. With Macrodantin, however, these are limited to the gen - 
tourinary tract because suppression of normal bacterial flora elsewhere in the body does not 
occur. 
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CLINICAL 
BIOSTATISTICS: 


here’s why 
you'll benefit 
from this book 


e authoritative articles from 
Clinical Pharmacology _and 
Therapeutics 


e clear and easy-to-read explana- 
tions of essential statistical 
concepts 


e provocative insights into the 
common sense and science 
behind statistical data 


CLINICAL BIOSTATISTICS 


This unique book critically examines the entire 
field of clinical biostatistics. It presents a series of 
original articles that first appeared over a five year 
period in Clinical Pharmacology and Therapeutics. 
Widespread reader acclaim and the timeliness of the 
subject prompted publication of the essays into con- 
venient book form. 

The essays are logically arranged into 29 
chapters and organized into five major sections, 
each preceded by brief commentary written 
especially for the book. You'll find informative 
discussions on the diverse statistical techniques 
used in medical practice and research; research 
and design problems; presentation of data; and 
methods of data analysis. Dr. Feinstein has 
reorganized his original articles to provide you 
with a completely current guide to the biosta- 
tistics used in both clinical and investigative 
situations. He also offers valuable insights into 
topics either totally neglected or inadequately 
covered in conventional texts. Throughout, dis- 
cussions are written in lively prose style, which 
makes the subject both interesting to read and 
easy-to-understand. Why not benefit from Dr. 
Feinstein’s expert guidance firsthand—order 
your copy of CLINICAL BIOSTATISTICS today! 


By Alvan R. Feinstein, M.D , 1977, 468 pages 
plus FM L-XIV, 6-7/8” x 10”, 10 illustrations. Price, 
$21.50 


ORDER BY PHONE! 
Call toll free (800) 325-4177 ext. 10. In Missouri call 
collect—{314) 872-8370 ext. 10 during normal busi- 
ness hours. A80794 
Price effective in U.S.A. only. 
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What can be done to prevent congenital 


toxoplasmosis? 


CHRISTOPER B. WILSON, M.D.* 
JACK S. REMINGTON, M.D. 
Stanford, California 


There is a great deal of confusion within the medical anz lay communities regarding Toxoplasma 
infection in the pregnant woman. Many physicians are rot aware of the significance of this infection 
in pregnant women or of measures that may decrease re lixelihood of the birth of an infant with 
congenital toxoplasmosis. Data regarding the morbidity, incidence, cost, and measures for the 
prevention of congenital toxoplasmosis are discussed. |.4M. J. OBSTET. GYNECOL. 138:357, 1980.) 


Ir 1s an established fact that primary infection with 
Toxoplasma acquired during pregnancy can result in 
congenital infection in the offspring or in spontaneous 


abortion.” ? It is not an established fac: that latent 
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‘chronic) infection with Texoplasma during pregnancy 
zan result in congenital infection in the offspring.’ 
Thus we will limit our discussion to the population we 
consider pertinent in regard to the prevention of con- 


Reprint requests: Jack S. Remington, M.D., Palo Alto 
Medical Research Foundation, 860 Bryant Street, Paio 
Alto, California 94301 


*Recipient of Postdoctoral Fellowship Award A105632 
from the National Institutes of Health and recipient of the 
Edith Milo Fellowship. Present address: Department of 
Pediatrics, University of Washington School of Medicine 
and the Children’s Orthopedic Hospital and Medical Center, 
Seattle, Washington. 


357 


358 Wilson and Remington 


“Table I. Complications developirig in .13 children 
with congenital toxoplasmosis who had no stigmata 
of congenital toxoplasmosis at birth* 








ae No. of 
Complication affected children 

Unilateral macular chorioretinitis with 3t 
unilateral blindness (visually handi- p 
capped) 

Chorioretinitis (unilateral or bilateral) 8 
without substaritial visual impairment 

Severe retardation requiring state- l 
supported care 

Moderate mental retardation ] 

Sensorineural hearing loss (not function- 34 
ally significant) 

None : 2 

Total No. of children with one or more 11 (85%) 


sequelae 





*Ages at time of last follow-up = 3.5 to 11.2 years. 


t Includes one severely retarded child. 
+All three have chorioretinitis as well. 


genital toxoplasmosis, that is, pregnant women who ac- 
quire the primary infection during gestation. 


Morbidity 

Congenital toxoplasmosis causes significant morbid- 
ity in the children it affects. At least 8% of newborn 
infants with congenital toxoplasmosis are severely 
damaged due to involvement of the central nervous 
system and eyes.” The remainder are either asymp- 
tomatic or have only mild abnormalities in the first year 
of life. One would assume that only a relatively small 
fraction of this latter group represents a significant 
problem. This is not the case. Data indicate that a sub- 
stantial proportion of the asymptomatic infants sub- 
sequently will develop serious untoward sequelae of the 
congenital infection.*-* We and our colleagues from the 
University of Alabama have performed follow-up stud- 
ies of children with congenital toxoplasmosis from 


throughout the United States.** To date, 13 children who i 


had no signs of congenital toxoplasmosis as neonates 
have been carefully followed prospectively (Table 1). Of 
these 13 children, 85% have developed untoward se- 
quelae; in three cases, these sequelae have dlready re- 
sulted in functional impairment. Three cf the children 
who developed chorioretinitis have had recurrent 
episodes of active chorioretinitis. Also, each of the six 
children who.had intelligence testing performed more 
than once had a drop in I.Q. between the initial and the 
subsequent tests. It is likely that even further deterio- 
ration of the clinical status of these 13 children will 
occur with subsequent follow-up evaluation. Many of 
these children received specific treatment during the 
first year of life. Since treatment may have had a ben- 
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eficial effect, these data may underestimate the true 
incidence of serious sequelae that occur in the majority 
of infants with congenital toxoplasmosis—those who go 
unrecognized and therefore untreated. Because of the 
small numbers of children studied, these data can only 
be considered as estimates of the outcome in such chil- 


dren; however, it appears that toxoplasmosis is a seri- 


ous problem not only in the infant who has clinically 
apparent damage at the time of birth but also in the 
infant whose infection is subclinical during the new- 
born period whether or not treatment was given. 

‘We could find only two groups who concluded that 
“congenital toxoplasmosis rarely causes serious damage 
to the child.”*-® The lack of detailed intellectual,3-& 
ophthalmologic, and neurologic’ testing, the brief du- 
ration of follow-up, and the difficulties associated with , 
interpretation of their serologic data may account for 
their differing conclusions. In fact, two thirds of the 
children from one of these studies? have now devel- 
oped chorioretinitis.7 


Incidence ` 


The calculated seroconversion rate among women of 
childbearing age in. the United States is approximately 
0.8% per year (range 0.25% to 1.2% in six cities).4 One 
would anticipate from this figure that of every 1,000 


_pregnant women in the United States, six will acquire 


primary infection with Toxoplasma during a 9-month 
gestation. Approximately 45% of women who acquire 
the primary infection during pregnancy and who are 
not treated will give bir-h to congenitally infected in- 
fants.5 Thus the expected incidence of congenital 
toxoplasmosis is 2.7 per 1,000 live births. In the two 
prospective studies performed in the United States 


from which one can obtain accurate and carefully qual- 
‘ified data,*® the observed incidence of congenital 


toxoplasmosis was 1.1 per.1,000 live births. Because of 
methodologic limitations, the incidence figures may be ` 
falsely low in both studies. Nevertheless, we shall use 
this lower figure for ptirposes of our discussion. 

Cost 

Of all children born with congenital toxoplasmosis, 
approximately 8% are severely affected," and the re- 
mainder with mild disease or subclinical infection at 
birth are at risk for late sequelae. We have used the 
data from the children we have studied®™ to estimate the 
frequency of sequelae in children born with subclinical 
infection (Table 1). 

The cost estimates for special care of children with 
congenital toxoplasmosis, presented in Table II. are 
based on figures provided in a 1975 cost-benefit analy- 
sis done for congenital rubella in the United States" 
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Table II. Lifetime cost for special services for 3,300 children with congenital toxoplasmosis born in the United 


States each year 
% Utilization* 








- Average cost 
Cost of servicet „per child$ 


Service required Total cost§ 


Aid to totally|| disabled 2.4 $4,875/yr x 44 yr = $214,500 $5,148 $16,988,400 
Special schooling for visually handicapped 14.2 $7,500/yr X 10 yr = $75,000 $10,650 $35,145,000 
Special schooling for moderately retarded 71 $3,500/yr X 15 yr = $52,500 $3,728 $12,302,400 
Institutional or state-supported foster care 15.1 $7,800/yr x 40 yr = $312,000 $47,112 $155,469,600 
. for severely retarded 
Yearly ophthalmologic follow-up care 78.0 $39/yr x 20 yr = $780 $608 $2,006,400 

: i Total $67,246 $221,911,800 


*Based on institutional or foster care for approximately 8% =f ch.ldren with severe disease at birth (Desmonts and Couvreur’), 
and outcome of remaining 92% based on follow-up data in Taale I. The one unilaterally blind child in Table I who was severely 
retarded is only included as a child -equiring institutional or state-zupported foster care. The other two children with unilateral 


blindness are considered moderately visually handicapped. 


+All costs are either those quoted by Schoenbaum et al.” or ccrrert figures from the San Francisco area of California as adjusted 
downward on the basis of changes in the consumer price index (see text). 


tAverage lifetime cost per child born with congenital toxoplasmosis. 
§ Lifetime cost for all children born each year with congenit=] toxoplasmosis. 
One third of moderately retarded ‘children have been consiziered unable to work.” 


and on current costs for services in California after 


discounting these costs by the difference in the appro- 
priate segment of the consumer price index between 
1975 and 1978.* Direct costs for increased acute care 
hospitalizations, minor learning disabilities, and behav- 


ior disorders were not considered, nor was the indirect 


cost of decreased lifetime earnings included. Inclusion 
of costs for these items would have substantially in- 
creased the total estimated costs. 


‘The average cost per individual with congenital 


toxoplasmosis is $67,246 per lifetime. Or the 3.3 mil- 


lion live births per year in.the United States, approxi- ` 


mately 3,300 will be infants congenitally infected with 
Toxoplasma gondii, The total cost of caring for these 


congenitally infected children born each year is $221.9 : 


million. In a careful analysis published by Frenkel” in 
1973, the cost for the care of children born with cor- 
genital toxoplasmosis was estimated to be lower than 
our figure; however, at that time health care was less 
expensive and data regarding the outcome of children 
born with subclinical infection were not available. 


*Costs for strabismus surgery and eye care were derived by 


discounting current costs in California (Stanford University . 


Hospital and Palo Alto Medical Clinic) by 16.5% (difference in 


consumer price index for physicians’ fees. between October, . . 
1975, and October, 1978; Bureau of Labor Statistics, United . 


States Department of Labor). Disability costs were obtained 
from the California Departments of Health and Employment 
Development (August, 1978) and discounted by 22.1% (dif- 


ference in total consumer price index, October, 1975, and . 


October, 1978; Bureau of Labor S:atistics, United States Dz- 
partment of Labor). It must be realized that our estimate is a 
minimum one, as almost all the children we have used in 
deriving this figure have not been followed into adulthood 


and thus may be subject to further clinical deterioration, par- ` 


ticularly of visual function. 


Table III. Methods for the prevention of congenital 
toxoplasmosis 


, Prevention of infection in the pregnant woman 


Hygienic measures: 

Cook meat to =66° C, smoke it, or cure it in brine: 

Avoid touching mucous membranes of the mouth and eye 
while handling raw meat. 

Wash hands thoroughly after handling raw meat. 

Wash kitchen surfaces that come into contact with raw meat. 

Wash fruits and vegetables before consumption. 

Prevent access of flies, cockroaches, etc. to fruits and vege- 
tables. 

' Avoid contact with or wear gloves when handling materials 
that are potentially contaminated with cat feces, e.g., cat 
litter boxes, or when gardening. 

Disinfect cat litter box for 5 minutes with nearly boiling 
water. 
Prevention of infection in the fetus 

Identification of women at risk by serologic testing. 

Treatment during pregnancy—results in = 50% reduction in 

infected infants. 

Therapeutic abortion—-prevents birth of infected infant only 

in cases of women who acquired infection in first or second 
trimester (<50% of cases). 


Prevention 


We consider that the, arenend data on mor- 
bidity, incidence, and cost of congenital toxoplasmosis 
warrant a major attempt to define and initiate means 
whereby congenital toxoplasmosis can be prevented. 
Several methods for the prevention of congenital 
toxoplasmosis have. been proposed. Attention to the 
specific hygienic measures outlined in Table III is the 
only method available for the primary prevention of 
congenital toxoplasmosis," and it is the responsibility 
of all physicians caring for pregnant women and 
women attempting to conceive (women at risk) to in- 
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form them appropriately. The impact of these mea- 
sures on the incidence of acquired toxoplasmosis in a 
given population has not yet been defined and will de- 
pend on the epidemiology of the infection in that lo- 
cale. Nevertheless, a substantial effort to educate 
women at risk and the physicians who care for them is 
clearly an important aspect of any program for pre- 
vention and should be undertaken. 

In 1957, Thalhammer"™ suggested that infection of 
the fetus might be prevented by treatment during ges- 
tation of those women who acquire their primary infec- 
tion with Toxoplasma during pregnancy. This secondary 

-approach to prevention has already been implemented 
in a number of areas of Europe. The impetus for this is 
the outcome of two studies that were performed inde- 
pendently by Kraubig' in Germany and by Desmonts 
and Couvreur? in France. In the study in Germany, in 
which Thalhammer’s protocol was followed, women 
who acquired toxoplasmosis during pregnancy were 
treated with pyrimethamine and sulfonamide after 14 
weeks’ gestation. Kraubig interpreted his results as 
showing that treatment reduced the incidence of con- 
genital toxoplasmosis by 70%. The results of initial 
years of the study in France have been published.?~* 
The most recent data in this study, which Desmonts 
and Couvreur® have presented and which one of us 
(J. S. R.) has recently reviewed independently, reveal 
that treatment with spiramycin during pregnancy re- 
duced the incidence of congenital toxoplasmosis by 
50%. As pointed out by Desmonts and Couvreur, their 
studies were not strictly controlled. Despite this, the data 
now accumulated by these investigators overwhelmingly 
support their contention that treatment during preg- 
nancy significantly reduces the incidence of congenital 
toxoplasmosis, and such treatment is now being prac- 
ticed in many countries. (Pyrimethamine and sul- 
fonamides are available in the United States. Spiramy- 
cin, a less toxic agent, has not been approved for use in 
this country.) Although the epidemiology of this infec- 
tion may differ between France and the United States, 
we are not aware of any differences in the nature of the 
infectious process among pregnant women in different 
geographic areas. Therefore we consider that the data 
from Paris reflect what can be expected to occur as a 


result of similar treatment in other locales. It should be * 


emphasized that this treatment is administered to a 
pregnant woman with a recently acquired (acute) in- 
fection in the hope that such treatment will prevent 
spread of infection to the fetus. The rationale for such 
treatment is based on the observation that there is a 
significant lag period between onset of maternal infec- 


tion and infection of the fetus.‘ The results do not 


allow for a clear estimate of the effect of treatment 
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during gestation on the fetus who is already infected 
when treatment is begun. 

Therapeutic abortion may be considered in women 
who are known to have acquired acute infection during 
gestation or in whom the likelihood of their having 
acquired acute infection during gestation is very high. 
Since abortions are performed as late as 22 to 24 weeks’ 
gestation in the United States, one has time to obtain an 
initial serologic specimen early in gestation and a 
follow-up specimen later in gestation in order to define 
the women at risk of trensmitting Toxoplasma to their 
offspring. However, since only approximately 22% of 
women who acquire primary Toxoplasma infection dur- 
ing the first 22 to 24 weeks’ gestation transmit the 
infection to their offspring,” 4.5 pregnancies must be 
terminated to prevent the birth of one infected infant. 
Even if all women acquir:ng Toxoplasma during the first 
two trimesters were to elect abortion, less than one half 
of all cases of congenital toxoplasmosis would be pre- 
vented since more than 50% of infected offspring re- 
sult from maternal infection acquired in the last trimes- 
ter. For this reason, treatment of mothers during 
pregnancy would be a necessary part of any program 
for secondary prevention, and the efficacy of such 
treatment should be fur-her evaluated in a controlled 
manner in this country. Until such data are available, 
the decision whether to treat with antimicrobial agents 
or to perform an abortion on a woman suspected 
of acquiring Toxoplasma infection during pregnancy 
should ultimately be made by the patient in conjunction 
with her physician after careful consideration of the 
potential results of both modcalities of intervention. 


Screening 


Since approximately 99% of women infected during 
pregnancy have no clinizal illness and since there are 
no pathognomonic clinical signs of the infection in the 
adult, diagnosis in the pregnant woman must be made 
by serologic methods. This makes prospective testing 
necessary. Despite the variety of serologic tests that are 
now available and purported to be useful in the early 
diagnosis of the acute acquired infection, the Sabin- 
Feldman dye test is the single most reliable test and is, at 
present, the standard by which all other tests should be 
evaluated. The conventional indirect fluorescent anti- 
body (IFA) method is more readily available to the prac- 
titioner and provides reliable results when carefully per- 
formed. However, the use of the IFA test in screening 
programs is complicated by the fact that many labora- 
tories employ this test without careful standardization 
of their methods and reagents, and some laboratories 
use commercially available kits which are unreliable. 
Other diagnostic tests, including the hemagglutination 
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test, are not reliable in the situation of the pregnant 
woman. Recently, Desmonts’ group and ours, with z 
modified direct agglutination method which is ex- 
tremely simple and inexpensive to perform, have ob- 
tained highly reproducible and accurate results compa- 
rable to those found with the dye test." The IgM 
fluorescent antibody (IgM-IFA) test provides addi- 
tional information since it is the most sensitive and ac- 
curate test for diagnosing acute infection with T. gon- 
dit. > This test must be carefully standardized and read 
only by trained personnel. For information and dis- 
cussion of the interpretation of serologic test results, 
the reader is referred to Remington and Desmonts.* 
The cost effectiveness of screening women during 
pregnancy depends on the cost of tests and how fre- 
quently they are employed, as compared to the cost to 
society of caring for the diseased children that would 
be born in the absence of screening. The approximate 
cost is $15 for the Sabin-Feldman dye test or IFA tesz 
and $25 for the IgM-IFA test. If a screening program 
were to be adopted in the United States, ane similar to 
that outlined by Desmonts and Couvreur? in 1974 
should be considered. This would include the per- 
formance of a serologic test equal in sensitivity, spec- 
ificity, and reproducibility to the Sabin-Feldman dye 
test (for example, the IFA test) in all pregnant women 
as early as possible but at least by 10 to 12 weeks’ gesta- 
tion. (Ideally, testing of all women just prior to preg- 
nancy would identify those at risk.*) Those women who 
are seronegative initially (approximately 70% in the 
United States) would then be tested again at 20 to 22 
weeks in order to detect those who acquired acute in- 
fection during gestation. This would allow sufficien: 
time for a decision on possible therapeutic abortion or 
for treatment to be started. A third test would be per- 
formed near or at term to detect all women who ac- 
quire primary infection during pregnancy so that thev 
and their offspring can be identified and appropriately 
managed.* A woman whose serum is positive on initial 
testing would have the IgM-IFA test (or comparable 
test for IgM antibodies, for example, ELISA) per- 
formed on the same serum to detect recent infection.+ 
If the IgM-IFA test is positive or clinical signs sugges- 
tive of acute toxoplasmosis are present, a follow-up 
IFA test (or comparable test) would be performed to 
attempt to demonstrate a significant rise in titer. In 
patients with a positive IFA test of any titer and a nega- 
tive IgM-IFA test in the first trimester and no clinical 
signs of acute toxoplasmosis, no further testing would 
be performed since in the United States the probability 
of these women being acutely infected is low (probably 
less than 0.2%). Follow-up testing in such patients and 
*more frequent testing of initially seronegative patients 
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might be cost effective if accurate serologic methods, 
such as the modified Fulton agglutination test, can be 
made available at a lower cost. 

The current cost for this proposed screening pro- 
zram would be $43.50 for each pregnancy in which the 
entire screening program is completed. So that a direct 
comparison to the 1975 special care cost estimates 
stated previously can be made, we have discounted 
screening costs by 29.6% (difference in consumer price 
index for medical care between October, 1975, and Oc- 
tober, 1978; Bureau of Labor Statistics, United States 
Department of Labor). Such costs then amoun: to 
$110.7 million per year if one assumes 3.3 million 
live births per year. (This figure can be reduced 
significantly—see discussion of relative cost effective- 
ness.) If one assumes that 50% of cases of congenital 
toxoplasmosis can be prevented,° a screening program 
such as the one proposed would be anticipated to save 
society one half of the $221.9 million required to care 
for the children who are born each year with congenital 
Toxoplasma infection in the United States. 


Relative cost effectiveness 


Wide-scale screening is being performed in the 
United States for many diseases that appear to affect 
the fetus and newborn infant less commonly than does 
congenital toxoplasmosis. One such disease is congeni- 
tal rubella. The cost to society for the care of a child 
born with congenital rubella has been estimated to be 
approximately $25,000 per case." The reason that this 
figure for congenital rubella is low relative to that for 
congenital toxoplasmosis is due to the use of a 6% 
yearly discount rate by Schoenbaum and colleagues’ to 
compensate for the nearly 20-year lag time between 
immunization of infant girls and the subsequent pre- 
vention of congenital rubella in their offspring. Rubella 
occurs in 7 to 8-year epidemic cycles, and since approx- 
imately 20,000 cases of congenital rubella occurred 
during the last epidemic cycle, which peaked in 1964, a 
similar number of cases had been expected to occur in 
the time period from 1969 to 1976." The fact that an 
epidemic did not occur has been attributed to the use 
of vaccine and to the serologic screening program 
which was performed in pregnant women. At an ap- 
proximate cost of $3 per vaccine dose,” $225 million 
were expended for vaccination during that 7-year pe- 
riod; approximately $210 million were spent addition- 
ally on serologic screening in pregnant women during 
the same period. Therefore, $45 million were spent to 
prevent a maximum of 20,0G0 cases of congenital 
rubella, which is a cost of $21,750 per case prevented. 
It is likely that this figure is an underestimate of the 
true cost per case prevented since epidemiologic data 
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‘suggest that far less than 20,000 cases were prevented 
by screening and vaccination.'™ ! 

The costs of the rubella screening program and our 
proposed Toxoplasma screening program seem mar- 
ginal relative to benefits accrued. Actually, since these 
figures are based on local laboratory costs for serodiag- 
nosis, they would be considerably less if all tests were 
performed in a centralized, regional laboratory. If 
screening for infection with Toxoplasma, rubella virus, 


and syphilis (another preventable congenital infection) 


in all pregnant women were organized in a regional 
fashion, it is likely that all these infections could be 
diagnosed at a fraction of the present cost. Similar re- 
gionalized screening programs to detect inborn errors 
of metabolism have reduced the cost for the diagnosis 
of these disorders by 90% or more and in addition have 
provided a panel of consultants to assist physicians re- 
garding interpretation of test results and management 
of patients.'® The reliability of the screening tests for 
these infections and of their interpretation could be 
more carefully controlled in such a setting. For these 
reasons, if screening for toxoplasmosis in the United 
States is to be contemplated, the establishment of such 
centralized diagnostic and consultative services would 
be desirable. 

At present in the United States, Toxoplasma serology 
is performed haphazardly by laboratories of varying 
quality for physicians who may understand little of the 
disease or the tests, and unfortunately, in many cases 
inappropriate decisions are made on the basis of unre- 
liable information. For these reasons, our present lack 
of systematic screening, in a setting of sporadic screen- 
ing which is inadequately supervised, may result in 
more harm than good. 


Conclusion 


Carefully planned, regionalized programs for detect- 
ing and treating women who acquire Toxoplasma infec- 
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tion during pregnancy may prove cost effective and 
reduce the suffering that now occurs in relation to con- 
genital toxoplasmosis. However, before such programs 
can be recommended on a national scale, regional 
screening programs should be instituted on a con- 
trolled study basis to provide additional data regarding 
maternal and congenital Toxoplasma infection in the 
United States and regarding the benefits and cost effec- 
tiveness of such programs. These studies should pro- 
vide answers to important questions such as: When an- 
timicrobial therapy is administered during gestation to 
pregnant women who are detected by a screening 
program such as previously described (in which women 
are screened less frequently than those in the studies 
from Paris*), how frequently is it effective in prevent- 
ing transmission of Toxoplasma to the fetus? Which se- 
quelae of the congenital infection can be prevented by 
postnatal treatment of infected infants? Will the ben- 
efits of programs for screening and treatment sig- 
nificantly outweigh the costs? Will the costs of such 
programs be reduced and their effectiveness enhanced 
if the programs are performed in conjunction with 
screening for other preventable infections? 

Because congenital Toxoplasma infection is a sig- 
nificant public health problem, we urge that such stud- 
ies be implemented as soon as possible. In the interim, 
we recognize that manv physicians are screening for 
Toxoplasma infection in pregnant women and in women 
attempting to conceive. We recommend that any 
serologic test results which suggest that infection was 
acquired during pregnancy be confirmed and inter- 
preted by a reference laboratory before decisions re- 
garding treatment or therapeutic abortion are made. 
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GYNECOLOGY 


Response to repétitive luteinizing hormone-—releasing 


hormone stimulation in hypothalamic and 


pituitary disease 


ANNE COLSTON WENTZ, M.D. 
RICHARD N. ANDERSEN, Pu.D. 


Memphis, Tennessee 


The gonadotropin response to 100 ug of luteinizing hormone—releasing hormone (LH-RH) . 
administeréd three times intravenously at 2-hour intervals was measured to ascertain whether this 
would distinguish between patients with hypothalamic and those with pituitary disease. Responses 

in two patients with Kallmann’s syndrome were comparec to those in patients with othe- forms of 
hypothalamic or pituitary disease, including weight-loss amenorrhea, panhypopituitarism, and 
hyperprolactinemia. The conclusion was that a triple-bo.us LH-RH test is not adequate to distinguish . 
patients who’ are potentially treatable with LH-RH from those in whom no stimulation can be 


anticipated, (AM. J. OBSTET. GYNECOL. 138:364, 1980.) 


Inrusions of luteinizing hormone-releasing hor- 
mone (LH-RH) or the administration of it in a pulsatile 
fashion may initiate or restore pituitary gonadotropin 
output in virtually all patients with pubertal delay or 
suprapituitary disease.~? As a therapeutic role for 
LH-RH is developed, a simple test is needed to identify 
which patients with hypogonadotropic hypogonadism 
might be responsive to the administration of LH-RH. 
Tests which have distinguished between hypothalamic 
and pituitary disease have required either continuous 
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infusion of LH-RH for.long periods of time? or repeti- 
tive injections of LH-RE over several days.’ The major 
purpose of this study was to validate a shorter test. We 
have used a repetitive s-imulation test performed in 1 
day and have not been able to reliably distinguish be- 
tween patients with hypothalamic and those with pitu- 
itary disease. 


Material and methods 


Patients. We studied patients with histories arid clini- 
cal diagnoses suggestive of hypothalamic or pituitary 
problems. Five patients with secondary amenorrhea 
due to anorexia nervosa or simple loss of weight were 
chosen as examples of presumptive hypothalamic dis- 
ease; these patients had not responded with ovulation 
to clomiphene citrate, 100 mg daily for 10 days. For 
comparison, six patients with pituitary diagnoses were 
studied, including four with pituitary tumors, one 
with well-documented Sheehan's syndrome, and a hy- 
popituitary dwarf with hypothyroidism. One prolac- 
tin-producing pituitary tumor and two chromophobe 
adenomas were diagnosed by sellar tomography and 
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Fig. 1. Case 5. Patient with a history of anorexia nervosa and a’ 5l-pound loss of weight shows 
increasing LH peaks when tested at 85% ideal bedy weight. i 
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Fig..2. Patients with pituitary adenomas show a decreasing peak response to repetitive LH-RH 
stimulation, suggesting an impaired synthesis of gonadotropin. 


LH: miU/ml 


LH-RH Test 


‘LH 





Hours 


Kallmann’s 
LH-RH lOOpg LV at 
0,2,4 hours 


. FSH 







s ae 
S WY 
T 
= 
i } i >; 
ee 
i ' ! 
i i a 
2-1 0 | 2-3 4 56 o 
<- Hoùrs ` 


‘Fig. 3. Case 13. Patient with Kallmann’s syndrome showed no evidence of gonadotropin synthesis 
after three bolus infusion of LH-RH. 
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Table I. Clinical and diagnostic characteristics of patients with hypothalamic or pituitary disease 











Diagnosis 


Maturation 
index 


Duration of 
amenorrhea (yr) 






Hypothalamic 1 24 Hx/anorexia 9 0/80/20 
dysfunction 2 23 Hx/wt. loss 2 
3 27 Wt. loss amenorrhea S /0/90/10 
4 26 Wt. loss amenorrhea 3 0/100/0 
i 5 28 Hx/anorexia 3 82/15/3 
Pituitary 6 27 “Prolactinoma” BCPs x 8 yr 0/75/25 
defects 7 54 “Prolactinoma” Hysterectomy in 1961 30/70/0 
8 63 Chromophobe adenoma Hysterectomy “years ago” i 
9 22 Chromophobe adenoma 7 
10 69 Sheehan’s syndrome 38 
11. 22 Panhypopituitarism Primary amenorrhea 
Hypothalamic 12 15 Kallmann’s syndrome Primary amenorrhea 
defects 13 17 Kallmann’s syndrome Primary amenorrhea 
“Unknowns” 14 20 ? Primary amenorrhea 80/20/0 
15 18 ? Primary amenorrhea 78/22/0 
16 25 2 Primary amenorrhea 





Hx = Hypothalamic disease; BCP =. 


Table II. Results of LH-RH stimulation 






0/100/0 















Case LH Peak; Peaky Peaky | Ay* dy A; | FSH Peak, Peaky Peak; A, A Ag 
No.” | (mIU/ml) (mIU/ml) ` (mlU/ml) (mIU/ml) (mIUlmi) ` (mIU |ml) 


l 3.8 27 41 50 23.2 26 
2 1.0 27 39 36 26.0 30 
3 3.3 15 17 14 11.7 9 
4 1.5 6 10 17 4.5 8 
5 11.2 91 141 148 79.8 69 
6 1.2 23 21 23 21.8 13 
7 6.4 14 14 14 7.6 3 
8 22.3 67 52 73 44.7 17 
9 11.5 74 75 78 62.5 22 
10 6.3 10 18 20 3.7 9 
1] 1.0 l l l 0.0 0 
12 1.0 l l l 0.0 0 
13 <1.0 3 3 <I> 20 2 
14 6.0 17 12 12 11.0 0 
15 1.7 7 4 4 5.3 2 
16 1.0 12 14 22 11.0 ll 


9.1 19 30 39° 99 15 9 
5.5 12 19 21 65 8 6 
5.0 10 15 18 50 5 5 
1.9 4 6 8 21 2 8 
11.6. 21 29 40 94 11 14 
4.0 20 27 $3 16.0 7 10 
18.2 26 26 33 78 4 f 
38.0 56 65 72 180 9 ıl 
8.5 16 17 19 75 1l 4 
13.1 16 18 18 29 3 0 
<1.0 <1 <1 l 0.0 0 0 
1.0 2 4 3 10 2 0 
<1.0 5 6 5 40 2 0 
5.3 19 22 19 137 3 0 
<1.0 6 6 7 50 0 1l 
3.0 9 13 18 60 6 6 





*A = Change in mlU/ml from nadir to peak. 


histologically confirmed. One patient (Case 6) with hy- 
perprolactinemia and bony sellar erosion refused op- 
eration. Five patients with primary amenorrhea and 
hypogonadism were studied, two of whom had Kall- 
mann’s syndrome; thyroid-releasing hormone (TRH) 
and insulin tolerance testing indicated an adequate pi- 
tuitary response. In the other three patients, hypotha- 
lamic hypogonadism could not be distinguished from 
hypopituitary disease (or isolated gonadotropin de- 
ficiency), although all had normal thyroid and growth 
hormone parameters. ‘ 

Each patient gave informed written consent to the 
studies, which were approved by the Patient Participa- 
tion Committee of the University of Tennessee Center 
for the Health Sciences. The tests were performed in 
the Clinical Research Center, usually on an outpatient 


basis. although selected patients were admitted for 


_further studies. 


LH-RH testing. An indwelling butterfly needle was 
used to permit sampling of blood every 15 minutes for 
a minimum of 2 hours, at the end of which time an 
intravenous bolus of 100 ug of LH-RH was adminis- 
tered. Repetitive doses of LH-RH were administered at 
0, 2, and 4 hours; samples of blood for analysis of hor- 
mones were obtained at 30, 60, 90; and 119 minutes 
after each bolus of LH-RH. ° 

No side effects or untoward effects were experienced 
by any subject. l i 

Protein hormone radioimmunoassay. Circulating 
plasma follicle-stimulating hormone (FSH) and LH 
were determined as previously described! by a two? 
stage doublė antibody radioimmunoassay (RIA) tech- 
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estradiol 
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Prolactin, 
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re 1.9 18 å 2 
ai 1.2 2.3 ° 

6.8 15 2.5 26 

7. 1.3 7.5 21 

6.7 2.2 5.2 25 
7 6.9 228.0 
6.6 3.4 71.0 
8.3 3.0 8.7 
6.9 4d 6.8 
L2 2.4 5.8 
1.6 <2.0 12 

11.3 <1.0 <1.0 18 
5.7 13 13 
6.6 4.0 4.0 
9.1 © l5 > 52 
2.0 - 26 





nique. The Second International Reference Prepara- 
tion of Human Urinary Menopausal Gonadotropin 


_ (2nd IRP-HMG), furnished by the World Health Or- 


ganization, and LER-907, thé Human Pituitary Go- 
nadotropin Reference Préparation, furnished by the 
Endocrine Study Section of the National Institutes of 
Health, were used as standard. The minimum detect- 
able concentration was 2 mIU/ml in the LH assay, and 
0.6 mIU/ml in the FSH assay. The interassay coeffi- 
cient of variation was +11% for the LH assay and 
+12% for the FSH assay. 


Results - 


`- The clinical and diagnostic characteristics of patients 


in each group are shown in Table I, and the go- 
nadotropin findings are shown in Table II.’ 
The five patients with presumptive hypothalamic 


disease who had either a history of anorexia nervosa or . 
‘loss of weight showed increasing FSH peaks to the 


three bolus injections; the second LH peak always ex- 
ceeded the first, but variable responses were observed 
after the third injection (Table IJ; Fig. 1). Baseline LH 
and FSH both increased. 

An impaired response was observed in the patient 
with Sheehan’s syndrome (Case 10); no response was 
observed, as expected, in panhypopituitarism. Two 
patients with hyperprolactinemia. and two: with a 
chromophobe pituitary adenoma had an initial LH and 


FSH response to LH-RH but no augmentation there- 


after (Fig. 2). i 

The patients with presumptive hypothalamic disease 
diagnosed as Kallmann’s syndrome had no increased 
output of gonadotropin after the three belus injections 
(Fig. 3). 
* The three patients with primary amenorrhea in 
whom either hypothalamic or pituitary disease could 
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have been responsible had completely dissimilar re- 


sponses. One patient (Case 14) had a delayed: first LH 
peak and no increment in the second LH peak, al- 
though FSH increased (Fig. 4); another patient (Case 
16) showed some stimulation, but the pattern was simi- 


lar to that seen in anorexia nervosa. 


_ Comment 


In presumptive hypothalamic disease associated with 
weight loss, a repetitive stimulation with LH-RH in- 
duced an incremental release of gonadotropin; the in- 
creased second LH peak and the continued rise in FSH 
suggested (but did not prove) synthesis of gonadotro- 
pin. Viewed alone, these results give hope that repeti- 
tive stimulation with LH-RH may test both the release 


. and synthetic function at the level of the pituitary 


gland. 
. This supposition is supported by examination of the 


. LH and FSH findings in patients with pituitary disease. 


Of four patients with a pituitary adenoma (two with 
and two without hyperprolactinemia), none had in- 


- creased second or third LH peaks after repetitive 


stimulation with LH-RH, which suggested that either 
the elevated prolactin levels or some degree of pituitary 
damage had impaired the ability to synthesize and/or 
release gonadotropins. The patient with the 38-year 
history of Sheehan’s syndrome showed a similar re- 
sponse. The patient with panhypopituitarism and 
dwarfism, and impaired growth hormone and thyroid 
dynamics, showed no response to LH-RH stimulation, 
which is indicative of a failure of synthetic function at 


_ the level of the pituitary. 


' The other patients showed the fallacy of this ap- 
proach to demonstration of synthetic function. Two 
patients ‘with Kallmann’s syndrome showed absolutely 
no evidence of an increasing LH response after repeti- 
tive administration of LH-RH. Patients with Kall- 
mann’s syndrome have previously been studied by 
means of several techniques of long-term or chronic 
administration of LH-RH, with evidence of a synthetic 
effect on LH and FSH output.' > 8 The variability of 
response.in three “unknown” patients does not permit 
the differentiation of hypothalamic from pituitary dis- 
ease, and does not diagnose an isolated pituitary go- 
nadotropin deficiency, or a hypothalamic form of 
hypogonadism which might be treatable with LH-RH. 
Therefore, this repetitive stimulation was inadequate 
to induce synthetic function at the level of the pituitary. 
The purpose of this study was to show how a simple 
l-day repetitive stimulation test could distinguish po- 
tential responders to LH-RH when LH-RH was admin- 
istered in a pulsatile fashion as therapy for delayed . 
puberty or as an alternative tothe use of Pergonal in 


- resistant forms of hypothalamic disease. Razdan and 
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Fig. 4. Case 14. Normal thyroid and adrenal studies, but the delayed LH peak and failure of FSH to 
continue to rise suggest impaired pituitary synthesis. 


co-workers? concluded that a 4-hour intravenous infu- 
sion of LH-RH seemed to improve differentiation of 
hypopituitary prepubertal patients from normal chil- 
dren. Snyder and co-workers? compared the response 
to a 250 wg bolus LH-RH test before and after daily 
infusion of 500 ug of LH-RH for 7 days to distinguish 
between hypothalamic and pituitary hypogonadism. 
This is impractical, but we were unable tc demonstrate 
comparable findings with the use of a shorter l-day 
repetitive stimulation. On the other hand, Moltz and 
co-workers! concluded that an increment in the sec- 
ond LH peak after LH-RH stimulation reflected the 
capacity of the pituitary to synthesize LH, since the first 
peak represented readily releasable, stored LH. This 


may have been true for their patients with polycystic 
ovarian disease, but our data show that the synthetic 
capability of the gland cannot be verified by a repetitive 
stimulation in all cases. f 

Chronic stimulation with lower doses of LH-RH, 
ideally administered in pulsatile fashion, may be neces- 
sary to induce synthesis.'"* We conclude that a repeti- 
tive triple-bolus stimulation with LH-RH does not test 
the synthetic capacity of the pituitary gland in patients 
who present with hypogonadotropic hypogonadism, 
and does not select patients for LH-RH therapy. 


The Ayerst Company provided the luteinizing hor- 
mone~releasing hormone for these tests. 
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The standing cystometrogram 
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A major problem in the management of female urinary incontinence is the diagnosis of uninhibited 
bladder contractions, the recognition of which is imporiant since they are associated with a high 
failure rate after surgical correction for stress urinary incontnence. Recognition often leads to 
medical cure and avoids needless surgical procedures, but the diagnosis of uninhibited bladder 
contractions is often difficult to make without sophisticated srologic instrumentation. This report 
introduces a simple office test for the diagnosis of urimibitad bladder contractions. With its use, 
16% of 91 patients with stress urinary ncontinence were found to have uninhibited bladder 


contractions. (AM. J. OBSTET. GYNECO-. 138:369, 1980.) 


THE TERM uninhibited neurogenic bladcer has been 
classically used to describe the patient with uninhibited 
bladder contractions secondary to a neurological de- 
fect. However, clinicians have found that many patients 
with uninhibited bladder contractions do not have 
demonstrable neurological defects. Hodgkinson and 
associates’ popularized this concept by using the terrn 
detrusor dyssynergia to describe female patients with 
uninhibited bladder contractions and no demonstrable 
neurological defects. Since then the terms bladder hy- 
perreflexia, irritable bladder, and unstable bladder 
have also been used to describe these pacients. 

Uninhibited bladder contractions are present in 6% 
to 66% of urinary incontinent females.'~* 8 The impor- 
tance of making a diagnosis of uninhibited bladder 
contractions prior to operation is apparent, since they 
are associated with a poor surgical outcome." * ® 7 Pre- 
operative recognition of uninhibited bladder contrac- 
tions may lead to medical cure and thus zvoid needless 
surgical procedures. The history and physical exami- 
nation may suggest a diagnosis of detrusor dyssynergia, 
but without an objective demonstration of uninhibited 
bladder contractions the clinician may make an er- 
roneous diagnosis. The use of sophisticated urologic 
instrumentation is often impractical. This report intro- 
duces a simple office test for the diagnosis of uninhib- 
ited bladder contractions. — 
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Fig. 1. The top cystometrogram was obtained from an incon- 
tinent female patient in the standing position. Notice the un- 
inhibited bladder contraction. The bottom curve is a supine 
cystometrogram from the same patient. Treatment with an- 
ticholinergic medicine resulted in a cure of the incontinence. 


Material and methods 


The study population consisted of 91 female patients 
with symptomatic urinary incontinence, and 11 conti- 
nent control female patients without urologic symp- 
toms. The patients ranged in age from 22 to 86 years. 
All patients were evaluated with both standing and 
supine filling cystometrograms. 

The procedure included cystometrography per- 
formed with a Foley catheter connected to a plastic 
polyethylene tube to a carbon dioxide cystometer. Fill- 
ing rates of the bladder were 120 ml/min. All patients 
were first tested standing, then supine. Those patients 
with infected urine were excluded from the study. 

Uninhibited bladder contractions of at least 30 mm 
of mercury in intensity were considered to be clinically 
significant (Fig. 1), There is no problem in distinguish- 
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Table I. Findings by standing and supine 
cystometrography in 91 patients with urinary 
incontinence 













Type of cystometrography 
Findings by 
cystometrography 
Normal 76 (84%) 86 (95%) 
Uninhibited bladder 15 (16%) 5 (5%) 
contractions 





Table II. Comparison of findings by cystometrography 
and history of previous repair for incontinence 


(N = 91) 
Findings by Previous _ No previous 
cystometrography repair . repair 
Normal 18 (75%) 58 (87%) 
Uninhibited bladder 6 (25%) 9 (13%) 
contractions 


ing true bladder activity at 30 mm Hg from increased 
intra-abdominal pressure secondary to movement of 
the patient or the Valsalva maneuver. All patients were 
instructed to inhibit any urge to void, and Valsalva ma- 
neuvers were not performed. The tests were complete 
when the third segment of the cystometrogram was 
reached or the patients became too uncomfortable. 
The uncomfortable sensation was experienced most 
commonly with a volume between 300 and 400 ml. 

Urethroscopy, cystoscopy, and urethral pressure 
profiles were performed when indicated, but only after 
the cystometric studies were completed. l l 

Statistical analyses were performed in the following 
manner. A test for differences between correlated pro- 
portions was used to determine the superiority of 
either the standing or supine cystometrogram. All 
other tests for association were made using chi-square. 
When statistical assumptions underlying the chi-square 
test were not fully met, Fischer’s exact probability test 
was used to confirm the chi-square results. 


Results 


Of the ninety-one patients studied, 15 had uninhib- 
ited bladder contractions. If only supine studies had 
been performed, two thirds of the patients with unin- 
hibited bladder contractions would have been missed. 
Sixty-seven percent of those with uninhibited bladder 
contractions were only detected in the standing posi- 
tion. Standing cystometrography produces findings 
significantly different from those with supine cys- 
tometrography (P < 0.05) and is recommended as the 
procedure of choice. No patient had normal findings 
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with the standing test when the supine test gave abnor- 
mal findings. All controls had normal cystometrograms 
in both the standing and supine positions (Table I). 

Seventy-four percent of patients studied had not un- 
dergone a previous operation for incontinence, and 
13% of these had uninhibited bladder contractions. 
Twenty-six percent of patients studied had had a pre- 
vious repair, and 25% of these had uninhibited bladder 
contractions. We found no significant association in 
terms of the incidence of uninhibited bladder contrac- 
tions (P > 0.05) between those who did and those who 
did not have previous surgical repairs (Table II). 

Patients with uninhibited bladder contractions ranged 
in age from 25 to 67 years, and in parity from 0 to 4. All 
except three had descent of the urethrovesicle angle. It 
should be noted that in many the descent was not 
greater than a first-degree cystourethrocele. All 15 pa- 
tients with uninhibited bladder contractions had normal 
findings on neurological examination (Table III). 

Table IV addresses the question of the value of his- 
tory in differentiating patients with uninhibited bladder 
contractions from patients with urinary stress inconti- 
nence. Significant differences were found for symptoms 
of urgency, enuresis, and incontinence, whereas no 
significant differences were found for frequency, 
nocturia, and frequent infections of the urinary tract 
between patients with uninhibited bladder contrac- 
tions and patients with stress incontinence (P = 0.05, 
Table V). However, for any one patient, this difference 
had little diagnostic value. Mast patients with stress in- 
continence had at least two or more complaints tradi- 
tionally asseciated with uninhibited bladder con- 
tractions. 

Table VI illustrates our preliminary results in treat- 
ing the patients with uninhibited bladder contractions. 
Ten patients were treatec. without surgical procedures. 
Four of these 10 experienced marked improvement of 
their condition, three noted partial improvement, and 
the condition in three was considered to be unim- 
proved since they did not return for follow-up. Of 
three patients treated with fascial slings, one had 
marked improvement, another noticed no change in 
symptoms, and the third experienced increased incon- 
tinence. Her increased symptoms may have been sec- 
ondary to a reduced capacity of the bladder. One pa- 
tients condition improved after a hysterectomy for 
adenomyosis, the pressure from the enlarged uterus 
may have caused the bladder irritability. Another pa- 
tient was asymptomatic ater repair of her urethral di- 
verticulum. Her uninhibited bladder activity may have 
been secondary to the recurrent urethritis associated 
with the diverticulum. 

Posttreatment cystome:rography was performed on 
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Table IM. Summary of pertinent clinical findings in 15 patients with uninhibited bladder contractions 











_ Vaginal ss Urethrovecical 

deliveries © "angle ` 
l 30 “3 Descent 
2 50 4 Descent 
3. 55 4 Descent 
4, » 59 3 Descent 
5 25 4 Normal 
6 4] 0. Norma. 
8. 40 3 _ Descen: 
9. 60 . 1 Descen: 
10. 47 2 Descent 
I 59 0 Normal 
12. 71 3 Descent 
13. 37 5 Descent 
14, 67 2 Descent 
15. 30 5 Normal 


None None ` 
None None 
None Multiple sclerosis 
. Vaginal Previous repair cf lumbar disc 
‘Abdominal oN ON ee : 
None Previous kidney stone 
Anterior repair None , 
MMK 
None Seizure disorder 
Anterior None 
MMK Sciatica on left side 
Anterior repair tre 
None F None 
Anterior repair None 
Anterior repair None 
None None 
None Urethral diverticulum 


MMK: Marshall-Marchetti-Krantz procedure. l 


Table IV. Comparison of historical findings i in panne with uninhibited bladder contractions and 


` in patients with stress incontinence 













Patient category Frequency (%) | Urgency (%) 








Uninhibited bladder ` 80 100° & 
contractions Á se 
(N = 15) 
Stress incontinence 69 '; © 72 St 
(N = 76) Á s 
P > 0.05 P = 0.05 


several of the patients, and the findings tended to cor- 
relate with the clinical response. Four patients whose 
condition improved with medical management showed 
either a reduction in or total absence of uninhibited 
bladder contractions. One patient who had been. suc- 
cessfully treated with a fascial sling had a normal 
follow-up cystometrogram, and another patient who 
had been successfully treated with a hysterectomy had 
a normal follow-up cystometrogram. Finally, the cys- 
tometrogram of the patient with a repaized urethral 
diverticulum showed a marked improvement in the ` 
condition of the bladder. 


Comment 


` The importance of cystometrý in the evaluation of 
female incontinence is obvious. The primary objective 
is the identification of the patient with’ uninhibited 
bladder contractions, so that surgical procedures can 
be used to provide maximum benefit. Since we have 
been unable to identify by history and physical exami- 
"nation those patients who do not need cystometry, we 






Nocturia (%) 


P > 0.05 





Incontinence 






Two or more 













characterized 
infections of by a continuous 
Enuresis (%) Urinary tract (%) stream onl HO (%) 
a ce 47 27 
16 22 1 
P = 0.05 P = 0.05 P < 0.05 


recommend that all patients should undergo this pro- 
cedure as part of a complete evaluation of urinary in- 
continence. Turner Warwick* was also unable to sepa- 
rate by history those patients with uninhibited bladder 
contractions from the patients with urinary stress in- 
continence. Although the histories of some patients will 
seem to be clear, more commonly, the patients present 
with a complex of mixed symptoms. This is especially . 
true for those patients who have either more pro- 
nounced disease or recurrent disease. This problem 
exists because the uninhibited bladder will be stimu- 
lated to contract by the same.. Valsalva maneuvers 
which will produce. incontinence in patients with weak 


‘sphincters. 


. Because human beings are erect mammals, they have 
problems that relate to’gravity, and since most patients 
expérience their incontinence in the erect position, it 
seems logical to, test them in that position. 

- Standard supine cystometry will reveal less than half 
of the patients with uninhibited bladder contrac- 
tions.& 10 Provocative measures, including a change 
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Fig. 2. Management of the female patient with incontinence. 


Table V. Comparison of historical findings in patients 
with uninhibited bladder contractions and in patients 
with stress incontinence i 





Frequency-urgency/ 
Nocturia-enuresis/ 
Urinary tract infections/Stream 











Fewer than two Two or more 





Patient category Complaints (%) | Complaints (%) 
Uninhibited bladder 0 100 
contractions 
Stress incontinence 25 75 





from supine to upright position, Valsalva maneuvers, 
and walking in place, have been used to elicit uninhib- 
ited bladder contractions. Such maneuvers require si- 
multaneous measurements of rectal pressure in order 
to determine true bladder activity. We have found that 
the erect filling cystometrogram eliminates the need to 
perform provocative maneuvers and simplifies the 
study of bladder dynamics. 

The etiology of the uninhibited bladder contractions 
dictates the management of the patient. If the urine is 
infected, it must be treated prior to repeated cystomet- 
rography. The infection is the cause of the uninhibited 
bladder contractions in some patients, whereas in 
others it is the result.!'~ The uninhibited bladder con- 
tractions may also be secondary to neurological disease, 
common examples of which are lumbar disc hernia- 
tion, multiple sclerosis, cerebrovascular accident, cen- 
tral arteriosclerosis, and brain tumor. All of these have 
in common the loss of corticospinal regulation. (The 
infant bladder is a classic example of this.) A high index 


Table VI. Results of treatment in 15 patients with 
uninhibited bladder contractions 


Treatment Results 
Medical management 10 7 Improved 
3 No change 
Surgical management 
Fascial sling 3 1 Improved 
1 Worse 
1 No Change 
Hysterectomy 1 Improved 
Repair of urethral 1 Improved 


diverticulum 








of suspicion of a neurological lesion is necessary in pa- 
tients with uninhibited bladder contractions. However, 
in most patients with uninhibited bladder contractions, 
a detailed neurological evaluation seldom reveals neu- 
rological lesions. Obstruction of outflow is a common 
cause of bladder instability in men. Recent literature 
suggests that urethral stenosis may also be a causative 
factor in women." We routinely perform urethral di- 
lations in patients with uninhibited bladder contrac- 
tions whose urethra will not admit a No. 16 French 
catheter. Although unsupported by objective litera- 
ture, the possibility must also be considered that blad- 
der instability. is related to hormonal factors, or 
perhaps is secondary to atrophic urethritis or a primary 
bladder ‘effect. This is most commonly seen in the 
menopausal patient with atrophic vaginal mucosa, thus 
indicating ‘they may benefit from a trial of estrogens. 
The dosage should be one that will not produce stimu- 
lation of the uterus. A commonly accepted regimen is 
to use conjugated estrogens on weekdays only. j 


. 
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In those patients who have no demonstrable etiology 
for the uninhibited bladder contractions, treatment 
should be directed at controlling incontinence by sup- 
pressing bladder activity. Smooth muscle relaxants 
(flavoxate hydrochloride, dicyclomine hydrochloride) 

and anticholinergics (propantheline) are often useful 
in suppressing uninhibited bladder contractions. Oxy- 
butynin chloride both induces smooth muscle relaxa- 
tion and exerts an anticholinergic effect, and seems to 
be the most effective drug available, although few con- 
trolled studies have’ been done on it. In those patients 
with frequent infections of the urinary tract, we have 
found that the maintenance of sterile urine by continu- 
ous administration of antibiotics avoids unnecessary 
therapeutic delays secondary to infections of the uri- 
nary tract. Prolonged distention of the bladder, blad- 
der retaining programs, psychotherapy, biofeedback, 
and surgical treatment that includes bladder tran- 
sections and denervation procedures'!® 16. have’ been 
advocated as possible treatment ‘modalities. Finally, 
urinary diversion may be considered as a final’ proce- 
dure in some patients. These forms of therapy all seem 
heroic and. underscore the importance of proper diag- 
nosis, follow-up, medical therapy, and the realization 
of the complicated 1 nature of te problem. 
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In those patients with both uninhibited bladder con- 
tractions and urinary stress incontinence, the former 
should be treated first. After the cystometrogram dém- 
onstrates suppression of uninhibited bladder-contrac- 


‘tions, a reassessment of the patient’s symptomatology is 


in order. If incontinence is still a problem and an 
anatomic defect exists, then a surgical repair is indi- 
cated. Occasionally, a surgical repair may be attempted 
in the event of unsuccessful medical management. This 
should be done only if an anatomic defect exists and 
the patient is willing | to accept a higher failure rate 
(Fig. 2). 

Patients with uninhibited bladder contractions do 
not always present with urinary incontinence. Their 
primary symptomiatology may be recurrent infections 
of the urinary tract. Since we have begun testing conti- 
nent women with urinary symptoms, such as urgency, 
frequency, and ‘nocturia, we have found that some of 
these patients have uninhibited: bladder contractions. 
Our findings in these women will be the subject ote a 
later report. 


“We wish to thank Janice Bloomfield for assisting us 
in setting up the Urodynamics Laboratory at The Ohio 
State University Hospital, and Sue Martin for her help 
in SEP the manuecnpt 
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The effect of radical hysterectomy on bladder 


physiology 


J. PETER FORNEY, M.D. 


Dallas, Texas 


Voiding dysfunction and vesical sensation and continence problems were serially evaluated by 
history and CO, cystourethroscopy in 22 women who had undergone a radical hysterectcmy. In 11 
of these women, the cardinal ligaments had been divided completely, and in the other 11, the 
inferior 1 to 2 cm of these ligaments had been spared. Sat sfactory voiding occurred significantly 
earlier (20 versus 51 days) in women who had had an inccmplete transection. Vesical sensation 
was diminished in all subjects, but the magnitude of the sensory deficit was no greater in those who 
had had a complete transection. Stress incontinence occurred more frequently in those who had 
had a complete transection. Hypertonic cysiometric measurements and decreased intraurethral 
pressure were common postoperative findings, and it is postulated that sympathetic denervation is 
responsible for both of these alterations. (AM. J. OBSTET. GYNECOL. 138:374, 1 980.) 


IMPROVEMENTS in operative technique, anesthesia, 
antimicrobials, and the clinical laboratory, combined 
with restrictive use of radical hysterectomy to healthier 
women with clinically localized cervical cancer, have 
markedly decreased thé frequency of operative death, 
serious infection, and urinary fistulas. However, the 
frequency of bladder dysfunction after radical hyster- 
ectomy has not been similarly reduced and is now rec- 
ognized as the most common complication of radical 
hysterectomy. For years, patients have a diminished 
awareness of vesical distention and may void “by ‘the 
clock” rather than’ by urge. Months may pass before 
patients can initiate and/or successfully complete mic- 
turitién. Manual ‘suprapubic pressure and vigorous 
straining are often the ultimate solution to nearly 
complete evacuation of the bladder, and a small per- 
centage of women must even resort to periodic self- 
catheterization. Postoperative urinary stress incont- 
nence seems also to occur in a dispropor BRO high 
percentage of patients. 

' The incidence, severity, and pathogenesis of these 
alterations in bladder function have been the subject of 
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past reports. This article readdresses these issues; 
however, the method of evaluation, results, and con- 
clusions are, in some respects, unique. 


Material and method 


Between June 1, 1976, and May 30, 1979, 1 per- 
formed radical hysterectomy and pelvic lymphadenec- 
tomy on 37 women. Twenty-two underwent preopera- 
tive and serial postoperative CO, cystourethroscopy 
a simultaneous evaluation of the urethral and blad- 

- pressure’ profile (Cu-UBPP). A Robertson 18- 
aes urethroscope and a Browne CO, Cystometry 
Moniter, Model GR-2, were used to inspect the lower 
urinary tract and record urethral arid vesical pressures. 
A complete urinary history was taken and intravenous 
pyelography, urine culture, and residual urine mea- 
surement were routine-y performed preoperatively. 
Relevant clinical characteristics of the study group are 
detailed in Table I. Two women had a preoperative 
history compatible with mild stress urinary inconti- 
nence, and one woman related a history of long- 
standing urinary urgency and frequency. No patient 
had a positive preoperative urine culture, a residual 
urine greater than 10 ml, or an abnormal intravenous 
pyelogram. 

A pelvic lymphadenectomy with radical hysterec- 
tomy similar to that described by Meigs'! was per- 
formed in 11 of the 22 women studied. In these 11 
women, the cardinal ligaments were exposed by dissec- 
tion of the pararectal and paravesical spaces and were 
divided to the pelvic diaphragm (Fig. 1). In the other 
11 women, the inferior 1 to 2 cm of each cardinal liga- 
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Table I. Clinical characteristics 
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Age Weight History of 
Patients (yr) - Parity (ib) Diagnosis incontinence 
H. C. 33 2 153 Stage 1B (Occ) squamous cell carcinoma of cervix “Stress” 
B. E. 29 2 123 Stage IB (Occ) squamous cell carcinaoma of cervix None 
J.C. 49 0 116 Stage 1B (Occ) squamous cell carcinoma of cervix “Urge” 
D.G. 32 5 170 Stage IB squamous cell carcinoma of cervix None 
B. T. 25 1 118 Stage IIA adenocarcinoma of vagina None 
L.L. 40 5 138 Stage IB adenocarcinoma of cervix None 
P. M. 24 3 182 Stage 1B squamous cell carcinoma of cervix None 
A.D. 37 l 112 Stage IB squamous cell carcinoma of cervix None 
E.R. 32 5 157 Stage [B squamous cell carcinoma of cervix None 
B. P. 31 3 172 Stage IB squamous cell carcinoma of cervix None 
R. N. 34 4 18¢ Stage IE (Occ) squamous cell carcinoma of cervix None 
M. G. 65 0 114 Stage 1B (Occ) squamous cell carcinoma of cervix None 
N. H. 36 2 106 Stage IB adenocarcinoma of cervix None 
F.G. 38 3 135 Stage IB adenocarcinoma of cervix “Stress” 
W.C. 37 2 144 Stage IB squamous cell carcinoma of cervix None 
K. M. 36 3 119 Stage 16 squamous cell carcinoma of cervix None 
D. P. 25 0 135 Stage 1B squamous cell carcinoma of cervix None 
j.R. 31 2 149 Stage IE squamous cell carcinoma of cervix None 
F.T. 43 4 128 Stage I3 squamous cell carcinoma of cervix None 
M. S. 33 3 104 Stage [3 (Occ) squamous cell carcinoma of cervix None 
L. B. 20 1 205 Stage IB (Occ) squamous cell carcinoma of cervix None 
R.J. 18 1 Stage IB squamous cell carcinoma of cervix None 
Table II. Preoperative Cu-UBBP 
Maximum intraurethral Volume at first Volume at painful 
Patient Pressure (cm H,O) urge (cc of CC) urge (ce of CO?) Pressure profile 
H. C. 90 150 220 No pressure rise 
B. E. 135 120 230 No pressure rise 
J.C. 100 50 180 No pressure rise 
Uninhibited contraction 
at 140 cc of CO, 
D. G. 100 175 310 No pressure rise 
B. T. 120 _ 100 150 No pressure rise 
L. L. 95 180 270 No pressure rise 
P. M. 90 . 150 200 No pressure rise 
A. D. 100 110 170 No pressure rise 
E.R. 65 110 190 No pressure rise 
B. P. 120 120 200 No pressure rise 
R. N. 100 125 200 No pressure rise 
M.G. 75 150 250 No pressure rise 
N. H. 140 180 220 No pressure rise 
F.G. 75 120 180 No pressure rise 
W.C. 90 110 260 No pressure rise 
K. M. 110 160 250 No pressure rise 
D. P. 120 110 175 No pressure rise 
J.R. 120 140 250 No pressure rise 
F.T. 115 140 200 No pressure rise 
M. S. 90 125 210 No pressure rise 
L. B. 125 130 225 No pressure rise 
R. J. 130 110° 230 No pressure rise 





ment was left intact (Fig. 2). In all cases the uterosacral 
and vesicouterine ligaments were divided lateral to the 
rectum and bladder as deeply as necessary to equate 
with the level of transection of the cardinal ligaments. 
In no case was the superior vesical artery ligaced, and in 
each case the ureter was entirely freed from the cardi- 
nal and vesicouterine ligaments. The excised vaginal 
Cuff was approximately 1 cm longer in those patients 


who had complete transection of the cardinal liga- 
ments. Nonbulky adenocarcinomas confined to the en- 
docervix and Stage IB squamous cell carcinomas of less 
than 1 cm in maximum diameter were chosen for less 
radical resection of the cardinal ligaments and vagina. 
A No. 16 Foley catheter with a 5 cc balloon was in- 
serted suprapubically in all patients prior to closure of 
the abdominal wall. There were no serious postopera- 


te 
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Fig. 1. The cardinal ligament has been divided at the pelvic 
wall and to the fascia overlying the levator muscle, The 
paravesical and pararectal spaces are in communication. The 
ureter has been mobilized from the cardinal ligament and is 
retracted laterally. 


i 


tive infections; or urinary fistulas. One patient, A. D., 


died 5 months postoperatively, but her death was unre- ' 


lated to malignancy or the operative procedure. No 


` patient has been lost to follow-up, and all are clinically 


free of recurrent disease. i ' : BP i 
Cu-UBPP was performed preoperatively, 10 to 14 
days postoperatively, and every 1 to 2 weeks-thereafter 


„until the patient was capable of voiding with less than a 


50 ml urinary residual. Cu-UBPP was then repeated at 
3-month intervals for the first year, and every 6 months 
thereafter. Follow-up has ranged from 6 to 43 months, 
with from five to 12 examinations per patient. E per- 
formed all examinations and recorded urinary his-. 
tories at each visit. '- 

The examination routine was as follows: Preopera- 
tively and postoperatively, patients without-a catheter 
were instructed to void; whereupon they were placed 
in the lithotomy position and the periurethral area was 
cleansed. After the urethral meatus had been topically 
anesthetized, the urethroscope, with CO, for obtura- 
tion, was passed through the urethra and into the 
bladder. The urinary residual was measured and cul- 
tured. With the urethroscope held at the vesical neck, 
the bladder was filled retrogradely with CO, at a rate of 
120 cc/minute. The volume at first urge and that. at 
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Fig. 2. The inferior segment of the cardinal ligament has been 
“ spared and can be.seen bridging between the pelvic wall and 
‘vagina. The ureter is retracted laterally. 


painful urge to urinate were recorded. To check for 
the riormal sphincteric action of the vesical neck and 


‘proximal ‘urethra, the endoscope was withdrawn into 


the upper urethra and the patient was instructed to 
perform a forceful Valsalva maneuver. 
_ Patients with a suprapubic catheter in situ were ex- 


„amined as outlined above, with the following excep- 


tions: (1) They were not asked to void prior to the 


-© examination: (2) If painful urge did not occur before 


500 cc of CO, had been instilled into the bladder, the 
procedure was terminated for fear of vesical overdis- 
tention. (3) After Cu-UBPP, saline solution was placed 


‘into the bladder through the suprapubic catheter, and 


the patient was given the opportunity to urinate. The . 
volume ‘of instilled saline solution varied with indi- 


` vidual differences in bladder capacity, but generally 
_ ranged from 150 to 250 ml. Five to ten minutes were 


allowed for voiding and then the residual volume was 


measured. If the patient was capable of emptying the 


bladder-to all but-50 ml or less of the instilled saline 
solution, the catheter was clamped and she was allowed 
to void on her own. Patients were retested within 48 


_ ‘hours to ensure consistently adequate vesical emptying 


before the catheter was removed. Urobiotics were ad- 
ministered prophylactically for 24 hours after cystoure- 


:. .throscopy, and documented infections were treated for 


10 days with appropriate antibiotics. 
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Table HI. Days to spontaneous and sat:sfactory vesicel emptying 











Complete trarsection of 


Patient cardinal hgaments 
D.G. 32 
B. T. 120 
Lk, . 84 
A.D. 20 
E. R. 47 
B. P. 80 
W.C. 30 
K. M. 26 
JR 63 
R. J. 20 
F. T. 35 
51 






Incomplete transection of 
_ cardinal ligaments 





Patient 


= 
9 
> 


reo ze Rw 
PnsorogzkOom 
no 





Mean = p < 0.01. 


Table IV. Comparison of preoperative volume at first urge and postoperative volume at first urge on day of catheter 





























removal 
Complete transection of cardinal ligaments | Incomplete transection of cardinal ligaments 
Preop. vol. Postop. vol. Preop. vol. Postop. vol. 
Patient (cc af CO2) (cc of CO2) Patient (cc of CO.) (cc af COz) 





D. G. 175 250, 
B. T. 100 >500 
L. L. 180 320 
A. D. 110 130 
E. R. 110 150 
B. P. 120 250 
W.C. 110 300 
K.M. 160 >500 
J.R. 140 380 
R. J. 110 380 
F. T. 140 190 














H.C. 150 220 
B. E. 120 225 
J.C. 50 100 
P. M. 150 200 
R. N. 125 275 
M. G. 150 380 
N. H. 180 320 
F. G. 120 300 
D. P. 110 300 
M. S. 125 >500 
L. B. 130 220 





Results 


Preoperative Gu-UBPP. Table II details the preop- 
erative measurements of maximum intraurethral pres- 
sure, volume at first urge, and volume at painful urge 
for each patient, All volumes were within the range of 
reported values for normal women.” Filling pressure 
was low and did not rise, even at painful urge, in any 
subject. One patient, J. C., had a history of urinary 
urgency and frequency and demonstrated an uninhib- 
ited detrusor contraction during the early filling phase 
of the cystometrogram. Her symptoms and the graphic 
findings suggested that she suffered from the “unstable 
bladder syndrome.” 

Time from operation until consistently satisfactory 
emptying of bladder. The 22 patients were divided 
into two groups: 11 who had complete transection of 
the cardinal ligaments, and 11 who had incomplete 
transection. The mean number of postoperative days 
before a patient could consistently void with less than a 
50 ml urinary residual was fewer, 20 versus 51, in pa- 

* tients who had incomplete transection of the cardinal 


ligaments (Table II). With the Mann-Whitney test for 
comparison of nonparametric means, this difference 
was statistically significant (p < 0.01). Additionally, 7 of 
11 women in the group with complete transection of 
the cardinal ligaments reported, when last examined, 
that they used accessory somatic muscles to initiate and 
sustain voiding. This was in contrast to 3 of 11 patients 
who had the less radical operation. 

Bladder sensation. Table IV reflects the magnitude 
of postoperative vesical sensory change for’ each pa- 
cient. In every instance, there was an increase in the 
volume required to elicit the urge sensation. The mean 
increase in CO, required to elicit the first urge sensa- 
tən on the day that the catheter was removed was 160 
cc among the 11 women who had complete transection 
cf the cardinal ligaments, as compared to 140 cc in the 
Li patients who had incomplete transection. This dif- 
ference was insignificant. 

In addition to a quantitative loss of sensation, there 
was also a qualitative change. All 22 women reported a 
postoperative alteration in the perception of vesical dis- 
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Table V. Comparison of preoperative and mean postoperative maximum intraurethral pressures 





Complete cardinal ligament transection 


Patient | 





Preoperative 


(cm H,O) 


Mean postoperative 





D. G. 100 45 
B. T. 120 60 
L. L. 95 40 
A. D. 100 90 
E. R. 120 90 
B. P. 120 60 
W. C. 90 60 
K. M. 110 75 
J.R. 120 90 
R. J. 120 105 
F. T. 115 95 





*Mean decrease = 35. 
+Mean decrease = 32. 


tention. Typically, bloating and a vague feeling of full- 
ness in the lower abdomen replaced the normal urge to 
void. Most volunteered that, once they became aware 
of bladder fullness, severe cramps would shortly follow 
if they did not soon void. Interestingly, J. C., who had 
both a history and a cystometrogram compatible with 
the “unstable bladder syndrome,” reported complete 
resolution of her problem postoperatively. Four women 
(B. E., B. T., K. M., and M.S.) when last tested were 36, 

26, 11, and 5 months removed from the time of their 
, operations and could not appreciate a voiding urge at 
500 cc of CO,. 

Once a patient was capable of emptying the bladder, 
neither the volume at voiding urge nor the volume at 
painful urge varied more than 50 cc of CO, throughout 
the period of follow-up, except in two instances. B. E.. 
at her 18month examination, and M. G., at her 
6-month examination, were found to have lost the void- 
ing urge entirely. Despite the admonition to “void by 
the clock,” these patients had not voided at regular 
intervals. M. G, regained the voiding urge 20 months 
postoperatively, but B. E. at her 36 month’s visit could 
not appreciate urinary urgency at 500 cc of CO». 

Residual urine. Except in two patients, the values of 
residual urine decreased progressively in the postop- 
erative period, B. E. and M. G., mentioned previously, 
demonstrated an increase in residual urine coincident 
with the discovery of a high-capacity, sensationless 
” bladder. i 

Stress incontinence and urethral pressure changes. 
Five women with a negative preoperative history de- 
veloped urinary stress incontinence postoperatively, 
Four of the five had undergone the more radical 2p- 
eration. One of two patients with preexisting stress in- 
continence became considerably more symptomatic, 
and the other was symptomatically unchanged. Postop- 









Incomplete cardinal ligament transection 








Mean postoperative 
(cm H:O) 


Preoperative 


Patient (cm H0) f 


H. C. 150 70 
B. E. 135 115 
Joc: 100 90 
P. M. 90 80 
R. N. 120 90 
M. G. 120 60 
N. H. 140 120 
F. B. 75 45 
D. P. 120 70 
M. S. 90 50 
L. B. 125 120 





erative urethroscopy demonstrated a proximal ure- 
thral opening with the Valsalva maneuver in each 
symptomatic patient and in two other patients without 


a history of incontinence. In all 22 patients, in- 


traurethral pressure maxima were consistently lower 
postoperatively and did not vary more than 15 cm of 
H:O from one postoperative examination to another. 
Table V depicts preoperative and mean postoperative 
maximum intraurethral pressure measurements on 
each patient. The mean pressure decreases among the 
twe operative groups were similar. 

Postoperative bladder pressure profiles (Table VI). 
In the immediate postoperative weeks, all patients who 
underwent complete transection of the cardinal liga- 
ments, and 4 of 11 who had incomplete transection, 
demonstrated a progressive rise in vesical pressure 
upon filling. Fig. 3 displays preoperative and serial 
postoperative bladder pressure profiles on a single pa- 
tient, E. R. All 15 women who developed this unique 
cystometric pattern had strikingly similar records. De- 
spite the progressive rise in bladder pressure, no pa- 
tient who had this pattern sensed any painful urge to 
void until the intravesical pressure exceeded maximum 
intraurethral pressure, whereupon CO; began to es- 
cape around the urethroscope. Ten of fifteen patients 
who had an abnormal rise in pressure during vesical 
filling were capable of voiding to less than a 50 ml 
urinary residual. Bladder pressure profiles eventually 
returned to normal in all subjects. Hypertonic cys- 
tometric findings persisted for 14 to 210 days, with a 
mean of 46 days. No patient redeveloped bladder hy- 
pertonus. 

To determine whether the parasympathetic nervous 
system was responsible for detrusor hypertonia, Pro- 
Banthine was administered to three patients and cys- 
tometric evaluation was repeated. In each instance, the” 
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Fig. 3. Preoperative and serial postoperative urethral and vesical pressure studies on patient E. R. 
Note the postoperative diminution of intrauretaral pressure, the uniformly low initial intravesical 
pressure, and the progressive rise in intravesical pressure that occurred postoperatively. 


Table VI. Bladder pressure profiles at 10 to 14 days pastoperativély l 


Patient 
D. G. Normal filling pressure, progressive 
; rise beginning at 200 cc CO, 
B. T. Normal filling pressure, progressive 
rise beginning at 110 cc:CO; 
LsL t ~ . Normal filling pressure, progressive 
À rise beginning at 110 <c CO, 
A. D. Normal filling pressure, progressive 
rise beginning at 120 cc CO, ' 
E. R. 5 Normal filling pressure, progressive 
, rise beginning at 125 cc CO, . ` 
BP Normal filling pressure, progressive - 
ns rise beginning at 100 cc CO, 
W.C. Normal filling pressure, progressive 
rise beginning at 130 cc CO, 
K. M. Normal filling pressure, progressive 
' rise beginning at 250 cc CO, 
J.R. Normal filling pressure, progressive 
. rise beginning at 225 œ CO 
R. J. . Normal filling pressure, progressive 
rise beginning at 150 cz CO, 
F. T. Normal filling pressure, progressive 





à rise beginning at 225 cz CO, 


bladder pressure profile was unaffected by this para- 


sympatholytic agent. 
Urinary infection. At the time of removal of the 


suprapubic catheter, the urine culture was positive in f 


only one patient. Six patients had one or two positive 
postoperative urine cultures. Infection was asymp- 
tomatic in four påtients, and the other two had symp- 
toms compatible with cystitis. The culture cbtained at 


the most recent postoperative examination in each sub- 


@, N 
ject was sterile. 





incomplete cardinal 
ligament transection 


H.C. > i Normal filling pressure, no rise 
B..E. Normal filling pressure, no rise 
J.C. Normal filling pressure, no rise 
P. M. Normal filling pressure, progressive 
me rise beginning at 160 cc CO, 
R. N. Normal filling pressure, no rise 
M.G. l ‘Normal filling pressure, progressive 
rise beginning at 110 cc CO, 
N. H, Normal filling pressure, no rise 
F.G. Normal filling pressure, no rise 
D. P. l Normal filling pressure, ne rise 
M. S. ‘Normal filling pressure, progressive 
js rise beginning at 200 cc CO, 
L. B. Normal filling pressure, pregressive 


rise beginning at 130 cc CO, 


Comment 

The findings of this study are in agreement with 
previously described alterations in bladder function 
that followed radical hysterectomy, e.g., (1) decreased 
and altered awareness of vesical distentian, (2) pro- 
longed postoperative urinary reterition, (5) stress in- 
continence, and (4) hypertonic cystometric findings. In 
view of these findings and those of other investigators, 
the etiology as well-as the practical significance of these 
four derangements will be discussed. 
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“Sensory deficit. Autonomic afferent nerves traverse 
the cardinal, uterosacral, and pubovesicocervical liga- 
ments, and, of necessity, many are transected during 
the performance of radical hysterectomy.” '3 This un- 
doubtedly explains vesical sensory loss after radical 
hysterectomy. In this study the degree of sensory im- 
pairment did not markedly differ between the radical 
and less radically treated groups of patients. This 
finding suggests that afferent nerves are concentrated 
proximally in the cardinal, uterosacral, and pubovesi- 
cocervical ligaments, so that leaving the inferior por- 
tion of these ligaments adds little to sensory integrity. 

With loss of physiologic cortical sensory input, pa- 
tients should become aware of secondary, less sensitive 
indicators of vesica] distention, such as peritoneal 
stretching and pressure’on adjacent abdominal vis- 
cera. The substitute sensations of bloating and vague 
pelvic heaviness were present in the patients of this 
study, as well as in patients repor ted on by other in- 
vestigators.® “ 8 

Postoperative urinary retention. Normal micturi- 
tion requires a prolonged, forceful, and coordinated 
detrusor muscle contraction. Such a contraction is de- 
pendent upon a complex interplay of sensory impulses 
from the bladder, cortical and brain stem modulation 
of the sacral micturition center, and parasympathetic 
neurons innervating the bladder detrusor. Since sen- 
sory afferent and autonomic efferent nerves are di- 
vided at the time of radical hysterectomy, a less than 
physiologic detrusor contraction that results in the in- 
ability to void and a high urinary residual is a predict- 
able, well-recognized, and herein reaffirmed sequel of 
radical hysterectomy. Using the denervation supersen- 
sitivity test of Lapides and associates,’ Glahn” and 
Seski and Diokno” independently demonstrated para- 
sympathetic denervation in patients who had under- 
gone radical hysterectomy. This test remains positive 
for months to years after radical hysterectomy, and 
indicates that regeneration of preganglionic parasym- 
pathetic nerves may never occur. Although such re- 
generation is possible, the likelihood of regrowth across 
the void created by radical excision of paravaginal tis- 
sue seems to be remote. 

The present study demonstrates that voiding to low 
residual occurs sooner in the postoperative period if 
transection of the cardinal ligaments is incomplete, and 
I assume that partial transection spares more pre- 
ganglionic parasympathetic neurons and allows for 
earlier accommodation of the nervous system and 
adaptation of the patient to their numerical loss. Al- 
though the intent of radical hysterectomy is to obtain a 
wide cancer-free margin, the inferior segments of the 
cardinal ligaments are far removed from small cancers 
confined to the cervix, and because sparing these seg- 
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ments appears to hasten and facilitate postoperative 
voiding, the surgeon should consider this operative 
modification in patients with small, Stage I ma- 
lignancies. , 

From a practical standpoint, the knowledge that 
bladder contractions will be unphysiologic after a com- 
plete or partial parasympathetic denervation makes it 
imperative that the bladder detrusor be functionally 
normal preoperatively, and that it not be subjected to 
mechanical injury postoperatively. An exception to this 
may be in the patient who has an “unstable bladder 
syndrome.” One accepted treatment for this disorder is 
partial denervation of the bladder, and the single pa- 
tient in this series who had an “unstable bladder” ex- 
perienced improvement of the condition’ as a conse- 
quence of radical hysterectomy. 

' To avoid the ‘mechanical damage to the detrusor 
muscle that may result from urinary retention, long- 
term decompression of the bladder is advised. I believe 
that the intraoperative placement of a suprapubic 
catheter, combined with instruction of the patient in 
regard to management of the catheter, offers the best 
_prophylaxis against injury to the bladder muscle, the 
lowest incidence of urinary infection, and the highest 
degree of acceptance by the patient. 

Few patients after radical hysterectomy rely solely 
upon a detrusor contraction to empty the bladder. 
Most patients in this study initiated and completed mic- 
turition by using accessory somatic muscles—the rectus 


and diaphragm. For this reason, before attempted re- 


moval of the catheter, all patients should be educated 
in these mechanisms of voiding and should have suff- 
cient strength and mobility to successfully use them. 

Stress incontinence. Five women developed stress 
incontinence postoperatively, and the problem wors- 
ened in one of two patients who had preexisting incon- 
tinence. Urethral pressure profile data revealed that in 
17 of 22 patients there was a 20 cm H,O or greater 
decrease iri maximum intraurethral pressure in the 
postoperative period. This does not reflect a lack of 
estrogen, since all women who underwent oophorec- 
tomy were given estrogen prophylactically. It has been 
conjectured that the basis of postoperative stress 
incontinence is radical resection of the cervix and 
upper vagina that results in decreased vesical neck 
support.» > +è 7 Such was the urethroscopically dem- 
onstrated finding in seven women in this study. How- 
ever, neurogenic factors may play a role and will be 
discussed below in conjunction with an explanation of 
postoperative detrusor hypertonia. 

Hypertonic cystometric findings. When cystometry 
is performed at a time remote from radical 'hysterec- 
tomy, investigators have often discovered that patients” 
have a high-capacity bladder with a low filling pressure 


Volume 138 
Number 4 


and a large urinary tidia L 13 Tt was once assumed 
that hypotonia was characteristic of the detrusor mus- 
cle after radical hysterectomy; and that this finding was 
entirely due to parasympathetic denervation. Postop- 


erative hypotonia, however, does not fit all inves- 


tigators’ observed cystometiic findings’ after radical 
hysterectomy. Those who have performed serial cys- 
tometry, beginning in the period immediately after 
radical hysterectomy, have discovered that the blad- 
der-had a high filling pressure and a reduced . ca- 
pacity.” !% 16 17 With the passage of time, the filling 
pressure returned to normal, and only those patients 
who had histories compatible with overdistention de- 
veloped a hypotonic cystometrogram. Serial cystornet- 
ric data on the patients presentéd herein corroborate 
both findings, ie., hypertonus proximal -0 the opera- 
tive site and hypotonia with chronic vesical over-, 
distention. - 

There have. been two explanations for the nia 
hypertonia observed immediately after operation: (1) 
parasympathetic dominance,'” '* and (2) a decrease-in 


` the musculoelastic properties of the detrusor’ muscle 


and the paravesical soft tissue as a consequence of post- 
Operative edema, hematoma, and cicatricial changes.” '° 
This study and that of Seski and Diokno" suggest that 
the first theory is improbable because detrusor hy- 
pertonia is not abolished by parasympatholytic drugs. 
The second theory, favored: by Glahn’ and Seski and 
Diokno," fails to explain why many, but. not all, pa- 
tients in this study had a hypertonic cystometrogram. 
postoperatively. It is also striking that subjects who had 
a complete division of the cardinal ligaments had 'a 
100% incidence of hypertonia, as compared to 30% in 
the group which underwent the léss radical operation. 

The findings in this study and a rewview of currently 
held theories in regard to vesical neurophysiology lead 
me to propose sympathetic denervation as an alternate 
reason for postoperative detrusor hypertoria. Previous 
explanations for all aspects of bladder dysfuriction 
after radical hysterectomy have been based upon the 
assumption that transection of sympathic autonomic 
nerves, which also traverse the cardinal, uterosacral, 
and pubovesicocervical ligaments, is without physio- 
logic significance.? 7 * 1° However, in view of studies 
which show a highly important functional role for the 
sympathetic nervous system in the physiology, of vesical 
filling,” it seems unlikely that the division of a major 
portion of the vesical sympathetic nerve supply could 
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' be inconsequential. ‘The bladder detrusor and vesical 


neck are richly endowed with sympathetic nerves, and 
it has been unequivocally demonstrated that the blad- 
der and upper urethra are under dual sympathetic 


and parasympathetic innervation. Additionally, many 


short, intrinsic neurons interconiect these two divi- 
sions of the autonomic nervous system. These inter- 
connections occur at the level of parasympathetic gan- 
glia and depress parasympathetic conduction, thus 
favoring continence during vesical filling.”* It is also 
recognized that sympathetic postganglionic nerves 
terminate upon both alpha and beta adrenoreceptors, 
and that alpha and beta receptors are distributed un- 
evenly throughout t the detrusor muscle, vesical neck, 
ahd urethra.?*-?9 When stimulated, the beta- -adrenergic 
receptors which are diffusely present throughout the 
bladder muscle cause relaxation of the detrusor mus- 
cle, and the alpha-adrenergic receptors which are con- ` 
centrated in the vesical neck and upper urethra cause 
contraction of smooth muscle. 

On the basis of studies which suggest that, under 


‘normal conditions, vesical filling without a rise in pres- 


sure is partly due to sympathetic beta-adrenergic stimu- 
lation,”® 3 and not solely to the intrinsic properties of 
the detrusor muscle-and perivesical connective tissue 
bed," I postulate that sympathetic denervation con- 


_ tributes to bladder hypertonus after radical hysterec- 


tomy. Additionally, I postulate that the loss of alpha 
stimulation to the vesical neck partially explains the 
postoperative decrease in intratirethral pressure and 
contributes to the observed incidence of postoperative 
stress incontinence. 

. This hypothesis‘is compatible with ihe observed ż tyś- 
tometric findings. It is also compatiblė with the lower 
incidence of vèsical hypertonia which occurred in pa- 
tients who had incomplete transection of the cardinal 
ligaments. The return to a normal bladder pressure 
profile did not occur i some patients until. several 
months after radical hysterectomy, and an explanation 
of hypertonus based solely upon perivesical edema and 
hematoma formation could not explain this duration of 
hypertonic change. However, regeneration of injured | 
nerves and autonomic adaptation could explain tem- 
porary hypertonia, with ultimate return to normal. To 
test this hypothesis in future studies, I plan to measure 
the effect of sympathomimetic and sympatholvtic 
agents on postoperative urethral and vesical tortie. 
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Temporal relationships between ovulation and defined 
changes in the concentration of plasma estradiol-176, 
luteinizing hormone, follicle-stimulating hormone, 


and progesterone 


I. Probit analysis 


World Health Organization, Task Force on Methods for the Determination of the Fertile Period, 
Special Programme of Research, Development and Research Training in Human Reproduction* 


One hundred seventy-seven women have been studied over the periovulatory period, in order to 
obtain detailed information on temporal relationships between ovulation and defined changes in the 
concentrations of estradiol-178 (Ez), luteinizing hormone LH), follicle-stimulating hormone (FSH), 
and progesterone (P) in peripheral plasma. Serial samples of blood were taken, the surfaces af the 
ovaries were examined at laparotomy, and the mature follicle or corpus luteum was removed for 
histologic examination. The results in 107 cases fulfilled the criteria for statistical analysis, and in 78 
the operation was performed after the follicle had ruptured. A probit analysis was undertaken with 
use of the proportion of women who had ovulated at a given time in relation to the interval from a 
defined rise or peak in the concentration of a circulating hormone. The median time intervals (in 
hours) from the hormonal event to ovulation and the 95% confidence limits of the estimates are as — 
follows: 17f-estradiol—rise 82.5 (54.0 to 100.5), peak 24.0 (16.9 to 32.1); LH—rise 32.0 (23.6 to 
38.2), peak 16.5 (9.5 to 23.0); FSH—rise 21.1 (14.1 to 311.9), peak 15:3 (8.1 to 21.7); 
progesterone—rise 7.8 (— 12.5 to 15.3). From the statistical model for LH it was possible to estimate 
that ovulation in 90% of the cases had occurred betw3en 16 (+6) and 48 (+6) hours after the first 
significant rise in the concentration of this hormone and between —3 (+5) and 36 (+5) hours after 
the peak. An examination of the individual results in every woman gave corresponding ranges of ` 
between 24 and 56 hours from the first significant rise in LH and between 8 and 40 hours after the 
peak. From a practical standpoint, the conclusion is that a defined rise in the concentration of 
circulating LH is the best indirect parameter of impending ovulation. (AM. J. OBSTET. GYNECOL. 


138:383, 1980.) 


THERE IS STILL a need for the development of sim- 
ple, reliable methods to predict or detect ovulation in 
women, The availability of such techniques would help 
to establish new and improved methods of family 
planning and also aid the treatment of infertile 
couples. To date, the only direct methcd involves the 
isolation of a secondary oocyte from the reproductive 
tract. This approach is technically difficult and im- 
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practicable on a routine basis. Corsequently, most em- 
phasis has been placed on the development of indirect 
approaches. These are based upon the cbservation that 
ovulation is associated with marked changes in the se- 
cretion of ovarian hormones, which, in turn, produce 
specific responses in those tissues that are sensitive to 
the level of circulating steroids. 

Before simple techniques can be assessed with 
confidence, it is necessary to obtain more detailed in- 
formation on the temporal relationships between the 
concentration of hormones in peripheral venous 
plasma, ovarian morphologic features, and the occur- 
rence of ovulation in the same group of women. In the 
past, these parameters have usually been studied inde- 
pendently. Thus, Corner‘ described in detail changes 
in the morphologic features of the postovulatory folli- 


- 383 


384 WHO Task Force 


cle or corpus luteum. Subsequently, studies with the 
use of radioactive tracers and immunoassay techniques 
demonstrated that there are characteristic changes in 
the concentration of plasma gonadotropins and ste- 
roid hormones during the ovarian cycle.*~"! At the 
same time, other experiments established their source, 
metabolic clearance rates, and uptake by responsive 
tissues. !? l 

To date, there have been four studies on the rela- 
tionship between the levels of circulating hormones 
and the time of ovulation as estimated by histologic 
dating of the corpus luteum. The first group of work- 
ers'® '4 determined the concentrations of follicle-stimu- 
lating hormone (FSH), luteinizing hormone (LH), and 
progesterone (P) in 8-hour samples of peripheral 
plasma from five subjects over the mid-cycle period 
and found that ovulation probably occurred 24 to 36 
hours after the initial rise in LH or 12 to 24 hours after 
the peak level. The second group, in a preliminary re- 
port,’ localized ovulation at about 40 hours after the 
initiation of the LH surge, and then, after a more de- 
tailed study of seven ovulatory women, revised the es- 
timated time interval to 36 hours.'® Subsequently, the 
results from a detailed study of 17 healthy women 
showed that ovulation could occur within 15.5 hours 
after the LH peak, but might not take place until more 
than 54 hours after that hormonal event.'? Finally, 
Pauerstein and associates'® studied 23 subjects and 
concluded that the mean time from the LH peak to 
ovulation was 9 hours. f 

The purpose of the present investigation was to ex- 
tend these observations by studying a large number of 
women who'were scheduled for laparotomy for rea- 
sons other than ovarian dysfunction. The principal 
aims were to relate defined changes in the concentra- 
tion of 17f-estradiol (E,), LH, FSH, and progesterone 
in peripheral plasma to the process of ovulation. The 
method involved making a definitive judgment as to 
whether ovulation had occurred at the time of opera- 
tion and the use of probit analysis’? to estimate the 
median time intervals. This technique uses results from 
both preovulatory and postovulatory cases and is inde- 
pendent of histologic dating. It was hoped that the in- 
formation from a new approach and a relatively large 
number of women would provide a well-defined refer- 
ence method for the prediction or detection of ovula- 
tion and thereby help in the evaluation of novel and 
simpler techniques. 


Material and methods 


A protocol was written for a multicenter collabora- 
tive study. Each of 10 centers was to study at least 20 
women and provide the following information: the 
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concentrations of Ez, FSH, LH, and P in serial samples 
of peripheral plasma or serum; a description (with 
photographic documentation) of the surface mor- 
phologic features of both ovariės at laparotomy; an ex- 
cision biopsy specimen of the mature follicle or early 
corpus luteum; and a definitive statement by the sur- 
geon as to whether ovulation had occurred. 

Subjects. The following criteria had to be fulfilled 
before a patient was admitted into the study: The pa- 
tient had to be between 21 and 40 years old, inclusive. 
There had to be a medical reason, other than the pur- 
pose of the study, for laparotomy. There could be no 
evidence or history of endocrine or other diseases which 
might influence the menstrual cycle or impede visual 
observation of the ovaries (e.g., thyroid disease, exten- 
sive pelvic infection, ovarian tumors). There had to be 
clear, recorded, clinical evidence that the patient had 
had regular, spontaneous menstrual cycles of 25 to 32 
days in length for the three cvcles immediately preced- 
ing the study. No oral contraceptives were to have been 


used over this period, and long-acting hormonal pre- 


parations were to have been excluded for the preceding 
6 months. For the purposes of this study, documenta- 
tion of regular ovulatory cycles included evidence of 
luteal function as indicated by the concentrations of 
plasma progesterone, urinary pregnanediol, or his- 
tologic features of the endometrium. Furthermore, it 
was recommended that the parameters chosen should 
be related to the shift in basal body temperature (BBT) 
and the onset of the next menstrual period. The eryth- 
rocyte, leukocyte and differential blood counts, hemo- 
globin concentration, and hematocrit had to be within 
the normal range for the population being studied. No 
hormonal contraceptives were to have-been taken dur- 
ing the cycle when operation was scheduled to take 
place. 

The aims and procedure were explained in detail to 
every patient. Only those who consented freely to par- 
ticipate were finally admitted into the study. All volun- 
teers understood that they were free to withdraw from 
the investigation at any time. 

Design. For practical reasons, it was necessary to €s- 
timate the expected day of ovulation (EDO) and then 
plari the times for sampling of blood, admission to the 
hospital, and operation. This design feature ensured 
that the operation occurred before follicular rupture in 
some cases and after it in others—as required to 
achieve the objectives of the study. The EDO was gen- 
erally taken as the (L-13) day of a cycle, in which L was 
the mean length of the last three menstrual cycles. The 
first day of menstrual bleeding was taken as the first 
day of the cycle. The operative procedure (Day 0) was 
provisionally scheduled for the EDO. In practice, the 
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time of operation was often adjusted according to clini- 
cal judgment, the results from rapid hormone assays, 
or the availability of local facilities. 

A sample of blood was taken at the same time every 
morning from Days —8 to ~4 and after the operation 
on Days +3 and +10. The frequency of sampling was 
increased (three samples per day, usually at 0800, 1600 
and 2400 hours) for the period from three days before 
to two days after the operation. In general, the infor- 
mation derived from samples of blood removed after 
operation was used only to confirm that the main 
steroid-producing structure had been removed for his- 
tologic examination. Occasionally, the, values for LH 
and FSH for up to 32 hours after the operation were 
used to confirm the presence of an initial rise in or peak 
for these hormones. The volume of blood per sample 
did not exceed 10 ml—thus, less than 250 ml per sub- 
ject was taken throughout the entire study. 

Hormone assays. The concentrations of Es LH, 
FSH, and P were measured in duplicate by radioim- 
munoassay of plasma or serum. For each hormone, all 
samples from a single subject were measured in the 
same assay. The values for LH and FSH were reported 
as mIU/ml, for E, as pg/ml, and for P as ng/ml. All 
centers participated in a World Health Organization 
(WHO) international quality control scheme for the 
measurement of these hormones, and their perfor- 
mance was closely monitored during the period of this 
study. 

Morphologic study of surface of ovaries. The record 
for every case included the following information: the 
date and time of day when the observations were made; 
the greatest length, width, and thickness of each ovary 
measured in centimeters; a complete description of the 
morphologic features of the ovarian surfaces, includ- 
ing the number of large (ruptured or unruptured) fol- 
licles; color photographs of the anterior and posterior 
surfaces of the two ovaries against a centimeter scale; a 
statement by the surgeon as to whether ovulation had 
occurred; details of the operating procedure; the site 
from which the biopsy specimen was removed (drawn 
on a form provided by WHO). 

Biopsy of ovary. The growing or hemorrhagic folli- 
cle or corpus luteum was identified and excised accord- 
ing to the following procedures: Preovulatory follicles, 
follicular fluid was aspirated and the follicle was ex- 
cised together with some adjacent ovarian tissue; large 
follicles were cut into sections 3 to 5 mm in width. Cor- 
pora lutea, every corpus luteum was excised by a wedge 
resection {anterior face to posterior face) and cut into 
slices 3 to 5 mm thick. l 

All tissues were fixed in Bouin’s solution anc embed- 
ded in paraffin wax. The specimens were sectioned, 
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stained with hematoxylin and eosin, and examined 
under the light microscope by the pathologist (M. 
Maqueo), who prepared a report without any addi- 
tional information except the identifying numbers of 
the blocks. 

All information relevant to the study was recorded 
on standard forms provided by WHO and dispatched 
zo Geneva for data processing. 

Definitions. The results from all centers were re- 
viewed by a committee, which consisted of a clinician, 
biochemist, histologist, statistician, and a member of 
the WHO secretariat. Criteria for excluding entire 
cases were agreed upon (Table I). In addition, the fol- 
lowing definitions were formulated for certifying ovu- 
lation and identifying changes in plasma hormone con- 
centrations. 

Certified ovulation. Whether ovulation had or had not 
occurred was assessed initially at laparotomy by the. 
operating surgeon. His clinical impressions were doc- 
umented by color photographs showing ovarian mor- 
phologic features. The opinion of the histologist served 
tc confirm or deny the surgeon’s assessment. A 
preovulatory follicle was defined*® as having a promi- 
nent theca layer with a well-developed vasculature. The 
theca cells were large with prominent nuclei and nu- 
cleoli. The membrana granulosa consisted of several 
cell layers. Cells close to the basement membrane were 
large and possessed a moderate amount of cytoplasm 
ard medium-sized nuclei. Cells closer to the antrum 
were smaller with less cytoplasm. Mitcses of the 
granulosa cells were rare or absent. No capillaries or 
blood cells were seen between the granulosa cells. An 
early postovulatory follicle (or corpus luteum) was 
defined according to the criteria of Corner.* The theca 
layer was disorganized; the cells were smaller and their 
nuclei more dense. Capillaries were large and en- 
gorged, and hemorrhagic patches were often seen. The 
membrana granulosa was disorganized and its cells 
were dissociated, with many lying freely in the follicu- 
lar cavity. Their cytoplasm was faintly eosinophilic, and 
the nuclei were medium sized. Hemorrhagic patches 
were seen among the granulosa cells. 

A categorical statement (Yes or No) on the occur- 
renze of ovulation before operation was made only if 
there was agreement between the surgeon and the his- 
tologist. 

First significant rise in circulating hormone. The first 
significant ‘rise in circulating hormones was the first 
value that was 1.5 times the mean of the preceding 
baseline values. For Es, LH, and FSH, the first sig- 
nificant rise also led to the peak, without an inter- 
mediary decrease. 

Peak. The peak was the highest value that was pre- 
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Fig. 1. The distribution of time intervals from the first sig- 
nificant rise and peak of plasma estradiol to the time of oper- 
ation (Op) and the occurrence of ovulation. 


ceded and followed by lower values, and was at least 
three times the preceding mean baseline value for LH 
or twice the corresponding values for FSH and EF). 
When there were two peak values of identical mag- 
nitude, the first was chosen. 

Statistical analysis. The statistical technique of pro- 
bit analysis‘? was used to estimate median intervals be- 
tween the defined changes in plasma hormone concen- 
trations and ovulation. 

This approach has been used primarily in biologic 
assay work to estimate the dose required to produce a 
given qualitative response (e.g., death or survival) in 
half of a group of experimental animals. The basic in- 
formation required is the proportion which shows this 
response at different doses. When a normal cumulative 
distribution curve is fitted to these data, the dose re- 
quired to produce a response in 50% of the animais, 
e.g. the “LD 50,” can be estimated with stated precision, 
expressed in terms of the usual confidence (or fiducial) 
limits. 
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Table I. Exclusion criteria 


Reason No. excluded 


Ovarian abnormalities 








Presence of atretic follicles only; 27 
anovulatory cycles 

Endometriosis - 3 

Cystadenoma j 1 


Protocol violation 
Gross mistiming of operation 5 
Insufficient results on hormone levels 4 
Incorrect biopsy sampling 2 
Ambiguity over dates (between first day of 2 
blood sampling and day of operation) 


Incorrectly labeled specimens or doubtful 11 
assay results 

Irreconcilable discrepancies between 15 
hormonal, clinical, and histologic 
parameters is 
Total 70 


This technique was applied to the data of this study 
by replacing dose with the time from a given hormonal 
event to operation. The response was ovulation or no 
ovulation at operation. The women were then grouped 
by intervals of 8 hours from the hormonal event to 
operation. The proportion of women who were found 
to have ovulated among those who were operated on 
within 8 hours after the hormonal event was calculated 
as well as the corresponding proportion among those 
who were operated on between 8 and 16 hours after 
the hormonal event, between 16 and 24 hours, and so 
forth. Proportions were also calculated for the women 
operated on in the 8 hours before the hormonal event, 
and between 8 and 16 hours before the event. A series 
of increasing percentages (response rates) from 0 to’ 
100 was obtained, starting at a time before any woman 
had ovulated and ending after all women had ovulated. 
From this information the time at which 50% had ovu- 
lated was estimated. Confidence intervals can be asso- 
ciated with this estimate of the median time interval in 
much the same way as they are used to express the 
degree of precision of a mean. The width of the 
confidence interval will depend on the size of the sam- 
ple and the spread of the times between the hormonal 
event and ovulation, i.e., the biologic variability of the 
parameter. The smaller the biologic variation and the 
larger the sample, the greater the precision will be (i.e., 
the narrower the confidence interval). 

An important point is that this technique makes use 
only of the information about whether a woman has or 


has not ovulated before operation and is not depen- ' 


dent on histologic dating of the corpus luteum. It also 
makes use of information about women who have not 
ovulated at operation, as well as about those who-have. 
On the other hand, the method depends on the fit of 
the values to a normal distribution curve. When this 
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Fig. 2. The distribution of time intervals from the first sig- 
nificant rise and peak of plasma LH to the time of operation 
(Op) and the occurrence of ovulation. 


aspect was tested, there was no statistically significant 
departure from a good fit in any of the data presented 
here. Another possible curve, that of the log-normal 
distribution, is often applicable to biologic data. This 
was dlso tested and fitted equally well, and it gave very 
similar results. 

It is also possible to estimate from the same model 
not only the times after a hormonal event at which 50% 
of the women will have ovulated, but the times at which 


any other percentage of them will have ovulated— 


again on the assumption that the data are fitted by a 
normal distribution or by a log-normal distribution. In 
particular, the times at which 5% and 95% will have 
ovulated were estimated, giving, therefore, an estimate 
of the interval within which 90% of ovulations occur 
and, hence, of the biologic variability; this estimate 
should not be confused with the confidence interval of 
the median, which is merely a statement of precision. 
The estimate of the umes at which 5% and 95% will 
have ovulated also cannot be precise. For convenience 
of presentation in the table concerned, standard errors 
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Fig. 3. The distribution of time intervals from the first sig- 
nificant rise and peak of plasma FSH to the time of operation 
Op) and the occurrence of ovulation. 


rather than confidence intervals have been used to ex- 
press the degree of précision of these estimates. 


Results 


One hundred seventy-seven cases were studied; of 
these, 107 provided results for. analysis, although 
dzfined rises and peaks could not always be identified 
for all four hormones because of the amount of 
bzseline information available. The number of cases 
excluded for various reasons is shown in Table I. The 
group headed “irreconcilable discrepancies” between 
parameters includes cases in which the surgeon and 
hiszologist disagreed as to whether ovulation had oc- 
curred. / 

Ovulation had not occurred at the time of operation 
in 29 of the acceptable cases, whereas 78 contained a 
corpus luteum. 

Distribution of values. The distribution of time in- 
tervals (in groups of 8 hours) from the hormonal event 
to ozeration is shown in a histogram for each hormone 
in Figs. 1 through 4. The number of subjects is also 
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Table II. Range of observed times from defined 
hormonal events within which ovulation occurs 






Time of ovulatien (hr) from: 


First significant rise 





Hormone 


178-estradiol 48 to 168 0 to 48 
LH 24 to 56 8 to 40 
FSH 8 to 24 8 to 40 
Progesterone 0 to 32 - 





plotted relative to whether ovulation had or had not 
occurred before the operation. The times from each of 
the hormonal events within which ovulation occurred 
are shown in Table II. ‘ 

Probit estimates. The median intervals and 95% 
confidence limits from the first significant rises in Es, 
LH, FSH, and P to ovulation are shown in Table IlI. 
The first significant rise in E; usually occurred during 
the period of daily sampling of blood, arid the distri t- 
tion of time intervals from this hormonal event to ovu- 
lation was so wide (see Fig. 1) that the proportions of 
women who had ovulated at operation were calculated 
over periods of 24 hours. The time intervals from the 
respective peak yalues to ovulation are shown in Table 
IV. An estimate of the range of values within which 
90% of the individual observations could be expected 
to lie, together with the standard errors of the esti- 
mates, is given in Table V. 


Comment 


The results from this study have enabled us to calcu- 


late with reasonable confidence the temporal relation- 
ships between ovulation and defined changes in the 
concentration of plasma gonadotropins and ovarian 
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Table III. Time intervals between first significant 
rises in the concentration of circulating hormones 
and ovulation 










Confidence 


limits of estimates 





No. of | Median 
obser- | interval 
















Hormone vations | (hr) | Lower. 95% | Upper 95 % 
178-Estradiol* 64 82.5 54.0 100.5 
LH 97 32.0 23.6 38.2 
FSH fo os. 79 21.1 14.1 30.9 
Progesterone 58 -7.8 —12.5 15.9 





*Because of the number of observations and the distribu- 
tion of time intervals, 24-hour intervals were used for these 
estimates (see Fig. 1). 


Table IV. Time intervals between peak levels of 
circulatirig hormones and ovulation 









Confidence 
limits of estimates 








. Hormone Lower 95% | Upper 95% 
17B-estradiol 84, 24.0 16.9 32.1 
LH 108° 16.5 ` 9.5 23.0 
FSH © 94 8153 81 21.7 


Table V. Estimated times (by probit analysis) within 
which 90% of ovulations occur from defined 
hormonal events 





First significant rise 


















À Hormone Range (hr) SE Range (hr) 
178-estradiol *5to 160 +22 3t045 +6 
LH 16 to 48 +6 -8to 36° £5 
FSH 9t033 +12 Oto3l +5 
Progesterone ~12to27 +10 - -. 





*Estimates based on 24-hour intervals (see Table II). 


steroids. However, there were some difficulties associ- 
ated with the interpretation of results. For example, it 
was. difficult to identify the first significant rises and 
peak values for some plasma hormones—particularly 
FSH. This problem was related to the time between 
ovulation and operation and, hence, to the amount of 
baseline information that was available. The frequency 
of sampling prior to the third day before operation also 
imposed some limitations; thus, the initial rise in 
plasma FSH often coincided with the peak value. To 
deal with these difficulties a committee was convened to 
review the results. Definitions were agreed upon and 
every case was assigned to an appropriate category. 
The reference points. and time intervals for probit 
analysis were determined and decisions were made, 
about which results should be included in the analyses. 
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Perhaps the most encouraging feature of the final 
results was the limited biologic variation. Consequently, 
it appears possible to use a hormonal parameter (LH 
rise or peak) to predict that ovulation will occur within 
a defined period of 32 hours (24 to 56 hours after rise; 
8 to 40 hours after peak). It is also reassuring that 
estimates of the median times from defined hormonal 
events to ovulation give values similar to those previ- 
ously determined by means of the method of histologic 
dating.'*-!8 Moreover, both the model of a normal and 
that of a log-normal distribution of individual values 
fitted the data. 

The median time interval from the first significant 
rise in E, to ovulation was 82.5 hours, but the 
confidence limits associated with this estimate were 
relatively wide (see Table III and Fig. 1). This finding 
raises the question of whether this rise in E, will invari- 
ably precede the start of the fertile period, which may 
occur at least 72 hours before ovulation because of the 
fertilizing life span of sperm in the female reproductive 
tract. This limitation, however, may have arisen from 
the applied definition of a rise in the present study, the 
frequency of sampling, and the fact that blood was 
never taken before Day 7 of the menstrual cycle. Ac- 
cordingly, more studies are required in order to define 
in more detail the relationship between the initial rise 
in estradiol and ovulation. 

The median time interval from the initial rise in 
plasma LH to ovulation was 32 hours; this value is simi- 
lar to that reported by Steptoe and Edwards’ after the 
intramuscular injection of human chorionic gonado- 
tropin (hCG) and the results from histologic dating of 
the corpus luteum.” ** Furthermore, the median time 
interval from the peak of circulating LH (16.5 hours) is 
similar to that reported by Yussman and associates" 
and Croxatto and associates,'? but approximately twice 
that reported by Pauerstein and associates," all of 
whom used the technique of histologic dating of the 
corpus luteum. The limitations of that approach, how- 
ever, have already been discussed,'* and the application 
of that method to the present study is the subject of a 
separate publication. The interval between median 
times for the first significant rise and the peak of LH 
was 15.5 hours (see Tables III and IV), and we con- 
cluded that either a defined rise in the concentration of 
circulating LH (greater than that due to pulsatile re- 
lease) or the peak value are the best hormonal predic- 
, tors of ovulation. Further analysis of the results from 
the statistical model indicated that ovulation may occur 
within 16 hours of the first significant rise in plasma 


LH, or any time up to 48 hours later, with a standard’ 


error of +6 hours. The corresponding range of values 
‘from an examination of the time interval of individual 
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subjects was from 24 to 56 hours (see Fig. 2). Similarly; 
the range of intervals from the peak of LH to ovulation 
by the probit model was —3 to 36 hours, with a stan- 
dard error of +5 hours, whereas the individual values 
gave a range of 8 to 40 hours. It is of interest that the 
initial rise and peak of FSH tended to occur after those 
of LH and were more difficult to identify. 

It was also found that the interval between the peak 
concentration of plasma LH and the rise in circulating 
progesterone was variable, which suggests that func- 
tional luteinization of the theca and granulosa cells may 
precede or follow ovulation. This conclusion is derived 
from the results of probit analysis, which gave a median 
value of 7.8 hours from the first significant rise in pro- 
gesterone to ovulation, but with wide fiducial limits 
(—12.5 to 15.9). Accordingly, although follicular rup- 
ture and biochemical luteinization both follow an in- 
crease in the level of circulating LH, a defined change 
in the concentration of progesterone may only be used 
to detect, but not predict, the time of ovulation. 

Thus, the results from this study are consistent with 
the hypotheses that the first significant rise in the con- 
centration of estradiol in the peripheral circulation (1.5 
times the mean baseline value) may signal a potentially 
fertile cycle, and that the corresponding rise in plasma 
LH indicates that ovulation is likely to occur within a 
well-defined time. From a practical point of view, it is 
easier to develop a method to determine a defined rise 
in the concentration of a hormone than a peak value, 
since at least one extra sample must be taken and.ana- 
lyzed to determine the latter. Identification of the first 
significant rise in plasma LH by a rapid radioreceptor 
assay has been shown to be of value in predicting ovu- 
lation and monitoring the treatment of infertile 


_ women.?! 
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Malacoplakia is an uncommon chronic granulomatous inflammation which most frequently involves 
the urinary bladder of middle-aged women and rarely affects the genital tract. In this paper 10 cases 
of female genital malacoplakia are reviewed, seven of which have been reported previously in the 
literature. Genital malacoplakia usually occurs in women 60 years of age or older and most 
frequently affects the vagina. Vaginal bleeding is a common presenting complaint and the lesion 
may simulate a malignancy. Four of the 10 patients were receiving corticosteroids at the time of 
diagnosis. Escherichia coli was cultured from urine or from the lesion itself in half of the cases. The 
disease appears to be an acquired defect in bactericidal function of histiocytes. Antibiotic therapy 
and surgical excision are effective, although a recurrence developed in one patient and was 
successfully re-excised. (AM. J. OBSTET. GYNECOL. 138:391, 1980.) 


MALACOPLAKIA is an uncommon form of chronic 
granulomatous inflammation which usually affects the 
urinary tract and only rarely affects the female genital 
tract. The lesion is characterized histologically by the 
presence of histiocytes (von Hansemann cells), together 
with intracellular and extracellular calcified spherules 
(Michaelis-Gutmann bodies), in tissue. 

To our knowledge, only seven cases of female genital 
malacoplakia have been reported to date in the litera- 
ture. We wish to review the pertinent aspects of these 
cases and report three additional cases. 


Case reports 


Case 1. T. G., an 84-year-old, nulligravid woman, 
was hospitalized because of exacerbation of long- 
standing chronic obstructive pulmonary disease. The 
patient was 35 years postmenopausal and had recently 
had painless vaginal spotting. A transitional cell carci- 
noma of the urinary bladder had been locally resected 
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and fulgurized 21 years previously. Because of hy- 
pertension and renal failure, which was thought to be 
due to vasculitis, the patient had been maintained on 
10 mg of prednisone daily for the past three years. 
Pelvic examination revealed atrophic external geni- 
talia and a restrictive introitus. A stenotic lesion was felt 
about the midportion of the vagina. The cervix could 
not be visualized. The anterior wall of the vagina was 
covered by papillary, friable and necrotic-looking ma- 
terial, thought to be a neoplasm. On rectal examination 
a small atrophic cervix and uterus were palpated above 
and free of the lesion. There was no parametrial in- 
volvement. Cultures from the vagina grew Escherichia 
coli. The diagnosis of malacoplakia was made on biopsy 
and Papanicolaou smear. The patient was started on a 
regimen of Co-Trimoxazole and discharged. Four 
months later, partial cystectomy was done because of 
recurrent transitional cell carcinoma. There was no 
evidence of malacoplakia in the resected portion of 
bladder. The vagina at that time was totally stenotic. 
Case 2. M. W., a 64-year-old, para 2, gravida 2 wom- 
an, who was 10 years postmenopausal, presented with a 
l-week history of vaginal spotting. There was no his- 
tory of urinary tract disease. 7 
Examination with the use of anesthesia revealed a 
soft, friable cervix with yellowish nodular excrescences 
which extended bilaterally along the vaginal wall. 
Biopsy showed malacoplakia at both sites. A urine cul- 
ture grew Escherichia coli and cystoscopy showed mild 
cystitis of the bladder base. Barium enema, upper gas- 
trointestinal series, and excretory urography failed to 


391 


me 





aa a aia eee 


392 Chalvardjian et al. 





Fig. 1. Biopsy of the vagina (Case 1). The inflammatory 
infiltrate consists in this field mainly of von Hansemann 
histiocytes. Three characteristic intracellular Michaelis-Gut- 
mann bodies are indicated by arrowheads. A cytoplasmic vac- 
uole (arrow) contains faintly stained bacilli. (x 700.) The bacilli 
are better demonstrated in plastic-embedded sections 1 yu 
thick and stained with toluidine blue, as shown in the inset in 
the right lower corner. (X 1,760.) 


show any extragenital involvement. Subsequently, total 
hysterectomy, bilateral oophorectomy, and electrocau- 
terization of the vaginal lesions were performed. 

Extensive malacoplakia of the cervix was present in 
the surgical specimen. Two years later a small recur- 
rence was noted in the vaginal vault and treated by 
excision and electrocautery. 

Case 3. M. B., a 61-year-old woman, 15 years 
postmenopausal, developed heavy vaginal bleeding fol- 
lowing 2 months of cyclic estrogen therapy. This was 
associated with left lower quadrant pain and pyrexia 
which cleared spontaneously. Twenty-one years ear- 
lier, a right oophorectomy had been performed for 
endometriosis. Pelvic examination revealed a painless 
left adnexal mass. At operation, a friable and hemor- 
rhagic ill-defined mass involved the left ovary and tube 
and extended from the left uterine cornu to the recto- 
sigmoid region. The patient underwent total hysterec- 
tomy and left salpingo-oophorectomy. The diagnosis 
of malacoplakia was made on histologic examination of 
the left pelvic mass. A postoperative urine culture grew 
no organisms. 


Pathologic findings 

Tissues were processed and stained in routine fash- 
ion. By. light microscopy, the histologic changes in the 
three cases were essentially similar and will be de- 
scribed together. The involved tissues were infiltrated 
diffusely by a mixed inflammatory infiltrate in which 
von Hansemann histiocytes and Michaelis-Gutmann 
bodies were easily recognized. The von Hansemann 
histiocyte, as illustrated in Fig. 1, is polygonal with 
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sharply defined cellular borders. The cytoplasm is 
finely granular or reticulated. In the biopsy from Case 
l, gram-negative bacilli were observed within vacuoles 
in occasional histiocytes. The Michaelis-Gutmann body, 
the other hallmark of malacoplakia, is round, about the 
size of a nucleus, and is mostly intracellular. It is 
basophilic and may have a bull’s-eye appearance (Fig. 
1). The Michaelis-Gutmann body characteristically con- 
tains abundant calcium and variable amounts of iron. 

By electron microscopy (Fig. 2), the plasma mem- 
brane of the von Hansemann histiocyte is smooth with 
few filopodia. The cytoplasm contains numerous mem- 
brane-bound, complex and variegated bodies repre- 
senting secondary lysosomes or phagolysosomes. Ba- 
cilli, singly or in groups, are present within vacuoles in 
some of the cells. Ingested neutrophils in different 
stages of degeneration are observed within some histio- 
cytes and, together with the digested bacteria, may con- 
tribute to the formation of the large phagolysosomes. 
The Michaelis-Gutmann body usually lacks a delimit- 
ing membrane (Fig. 2). It may be homogeneously elec- 
tron-dense or may consist of a peripheral homogenous 
ring around a variegated central core, the latter re- 
sembling in structure some of the adjacent lysosomal 
bodies. 


Clinical aspects 


Analysis of the 10 cases, seven culled from the litera- 
ture and three from our files, revealed that over two 
thirds of the patients were in the seventh decade or 
older. The ages ranged between 29 and 84 years, with a 
mean of 60 years. The most common site of involve- 
ment was the vagina, being affected in half of the pa- 
tients (Cases | and 2), ® 7 while the endometrium was 
involved in two.' ° The most frequent symptom was 
vaginal bleeding, which occurred in six of the 10 pa- 
tients (Cases 1 and 2). %5 € Other symptoms included 
infertility with tubal involvement,” an inguinal ulcer,’ 
and a mass lesion (Case No. 3) when the disease af- 
fected the parametrial or pelvic tissues. Vulvar in- 
volvement presented as an indurated ulcer.* Four of 
the patients were on a regimen of maintenance ther- 
apy with corticosteroids at the time of diagnosis 
(Case 1).* * 7 In six cases, bacilli were either demon- 
strated in tissue sections (Case 1)' ? and/or cultured 
from the lesion (Case 1)*: 4 or urine (Case 2).° In all five 
cases in which cultures were obtained, Escherichia coli 
was the organism to be isolated. Treatment consisted of 
either surgical excision or antibiotic therapy. One of 
the three patients who were treated with antibiotics was 
lost to follow-up.' The lesion healed in the second pa- 
tient,” while it resolved with vaginal stenosis in the third 
(Case 1). Cure was achieved in all four patients treated e 
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Fig. 2. Electron micrograph (Case 1) of a von Hansemann histiocyte showing to the right of center 
the characteristic Michaelis-Gutmann body (arrowhead) consisting of an amorphous peripheral ring 
surrounding a variegated central core. The cytoplasm contains numerous pleomorphic phagolyso- 
somes of variable electron density. A large vacuole to the left contains bacilli appearing at different 
angles of section. (x 8,000.) 


surgically (Case 2),4-* although in one instance the le- 
sion recurred but was successfully re-excised (Case 2). 


Comment 


Malacoplakia has been recognized as an unusual 
inflammatory process which most frequently affects 
middle-aged women. It may involve sites other than the 
urinary tract. Coliform bacteria, particularly Escherichia 
col, have been the organisms most commonly associ- 
ated with the condition. 

Our review of the 10 cases shows that female genital 
malacoplakia mainly occurs above the age of 60 years. 
The presenting symptom is often vaginal bleeding. 
Malignancy is suspected clinically because of the symp- 


tomatology and the appearance of the lesion, when a 
visible site is involved. The possibility of a neoplasm 
may even be entertained by the pathologist since the 
infiltrate may be quite cellular, consisting of a mono- 
morphous population of clear histiocytes, which may 
simulate clear cell carcinoma or sarcoma. Histologi- 
cally, malacoplakia is differentiated from xanthogranu- 
lomatous inflammation by the presence of Michaelis- 
Gutmann bodies. 

The paucity of cases of female genital malacoplakia 
reported in the literature may be due, at least in part, to 
a failure of recognition of the lesion. Inflammatory 
processes, particularly those with a major histiocytic 
component, should be stained for calcium in an at- 
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tempt to demonstrate the characteristic Michaelis- 
Gutmann bodies. 

Malacoplakia appears to result from an acquired in- 
ability of phagocytes to destroy ingested bacteria. 
There is some evidence that suggests that the defect 
might involve all monocytes and histiocytes; if so, 
malacoplakia could be classified as a systemic disease.* 
However, the lesion usually remains localized. This 
indicates that local factors may play an important role 
in the pathogenesis of the condition. 

The present series of 10 cases may be too small to 
evaluate the best form of treatment of female genital 
malacoplakia. In patients who are immunosuppressed, 
discontinuation of chemotherapy, if possible, may help 
the lesion to regress. Once the causative organism has 
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been identified and its sensitivity established, a bacteri- 
cidal antibiotic would be the drug of choice. One capa- 
ble of penetrating cellular membranes and attaining 
adequate intracellular concentrations should be cho- 
sen. Surgical excision of localized malacoplakia appears 
equally effective although the lesion may recur. Neither 
the urinary bladder nor the colon was affected in the 
10 reviewed cases; however, it is recommended that 
involvement of these sites be excluded in all cases of 
female genital malacoplakia. 

We wish to thank Miss Marie Pallo for assisting in the 
preparation of the manuscript and Miss S. Cohen and 
Mrs. I. Ilse for technical assistance. 
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Although numerous articles regarding the etiology, incidence, complications, and management of 
pelvic lymphocysts have been published in the American literature since 1958, there has been no 
mention of para-aortic lymphocyst as a complication cf para-aortic node dissection. Two recent 
cases of symptomatic para-aortic lymphocyst have prompted a review of our para-aortic node 
dissection technique when this procedure is not combined with a more extensive pelvic 
lymphadenectomy. Our modification in technique is to use retroperitoneal para-aortic drainage by 
constant pressure-controlled suction following closure of the posterior parietal peritoneum, and the 
results in our first 15 patients are presented. There were no complications related to the drainage 
technique. Abdominal ultrasound and intravenous urograpry have proved to be excellent diagnostic 
tools in the initial evaluation and subsequent follow-up of para-aortic lymphocysts. (AM. J. OBSTET. 


GYNECOL. 138:395, 1980.) 


In 1958 Gray and associates! reported nine cases of 
pelvic lymphocyst following pelvic node dissections, all 
developing within 1 to 6 months postoperatively and 
five requiring surgical intervention. Subsequent arti- 
cles?’ have appeared regarding the etiology, inci- 
dence, complications, and management of pelvic lym- 
phocysts. 

Since 1972, para-aortic node sampling and lymphad- 
enectomy have assumed a major role in the evaluation 
and surgical staging of pelvic malignancies. Buchs- 
baum,® Averette and associates,® Nelson and associ- 
ates,” and Piver and Barlow" all reported on series of 
para-aortic node dissections with no mention of lym- 
phocyst as a complication. In addition, a recent pub- 
lication” from our institution on 450 para-aortic 
lymphadenectomies in gynecologic cancer described 
three cases of retroperitoneal hematoma but did not 
mention para-aortic lymphocyst as a postoperative 
complication. 
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Two recent cases of symptomatic para-aortic lym- 
phocyst have prompted a review of our para-aortic 
node dissection technique when this procedure is not 
combined with a more extensive pelvic lymphadenec- 
tomy. These cases are presented, along with our cur- 
rent modification in surgical technique. 


Case presentations 


Case No. 1. P. S., an 18-year-old, black, nulligravid 
woman, was admitted to Jackson Memorial Hospital on 
April 10, 1977, with a large pelvic-abdominal mass and 
complaining of right lower quadrant and thigh pain. 
Menstrual periods were regular. Examination demon- 
strated a large 20 cm pelvic-abdominal mass consistent 
with a right ovarian neoplasm. Barium enema, intrave- 
nous pyelography (IVP), and serum levels of car- 
cinoembryonic antigen, alpha fetoprotein, and the beta 
subunit of human chorionic gonadotropin were all 
normal. On April 13, 1977, the patient underwent 
exploratory laparotomy, right salpingo-oophorectomy, 
wedge resection of the left ovary, and para-aortic node 
dissection. Peritoneal washings were negative, and final 
diagnosis was dysgerminoma of the right ovary with 
three of 15 left para-aortic nodes positive for metastatic 
disease. Whole-chest tomography was negative but 
lymphography, performed on April 26, 1977, demon- 
strated multiple filling defects in the pelvic nodes con- 
sistent with metastatic disease. The patient was dis- 
charged on April 29, 1977, and then received 3,600 
rads of whole-pelvis and para-aortic irradiation from 
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Fig. 1. Plain radiograph of the abdomen. Multiple droplets of 


contrast material from the previous lymphogram are iden- 
tified within a large lymphocele. 





Fig. 2. Computed tomography scan at the same level reveals 


contrast material within a fluid-containing mass just anterior 
to the left psoas muscle (P) and spine (S). 


October 15, 1980 
Am. J. Obstet. Gynecol. 


May 2 to June 6, 1977, followed by 3,600 rads to the 
mediastinum and supraclavicular areas from July 6 to 


July 29, 1977. The irradiation was tolerated well except 


for minimal esophagitis. 

The patient did well until September, 1977, when 
she complained of persistent left upper quadrant pain. 
Abdominal roentgenography (Fig. 1) demonstrated a 
large collection of contrast material in the left midab- 
domen from the previous lymphogram. Computed 
tomography scan of the abdomen (Fig. 2) revealed a 
low density mass to the left of the L3-L4 vertebrae rep- 
resenting a large lymphocyst. Contrast was again noted 
within the mass. IVP showed left ureteral obstruction 
secondary to the lymphocyst. 

Exploratory laparotomy on October 4, 1977, con- 
firmed a large 12 by 6 cm lymphocyst below the pole of 
the left kidney, attached medially to the left common 
iliac artery, and with the obstructed ureter displaced 
anterior to the lymphocyst. The left retroperitoneal 
space was entered lateral to the descending colon, and 
the lymphocyst was exposed. The ureter was dissected 
from the mass, and the cyst was excised to its medial 
borders where marked adhesions from previous sur- 
gery and irradiation therapy were encountered. After 
the retroperitoneal drains were placed, left salpingo- 
oophorectomy was performed. There were no postop- 
erative complications. Chest x-ray film and IVP on 
February 27, 1980, were completely normal and the 
patient has remained clinically free of disease. 

Case No. 2. B. A., a 63-year-old white woman, para 
3-2-1-3, was admitted to JMH on January 3, 1979, with 
a diagnosis of Stage IA, grade 2 adenocarcinoma of the 
endometrium. Metastatic workup including IVP, bari- 
um enema examination, cystoscopy, and proctoscopy 
was normal, and on January 11, 1979, she under- 
went total abdominal hysterectomy, bilateral salpingo- 
oophorectomy, para-aortic node dissection, and appen- 
dectomy. Final diagnosis was an adenosquamous carci- 
noma with more than 50% myometrial penetration and 
negative para-aortic nodes. Whole-pelvis irradiation 
was planned. The patient complained of persistent 
upper quadrant abdominal pain postoperatively, but 
gastrointestinal workup prior to discharge on January 
23, 1979, was negative. 

She was seen in consultation for irradiation therapy 
in February, 1979, when a right upper quadrant mass 
was palpable. Ultrasonography of the abdomen re- 
vealed a complex 10 by 8 cm fluid-filled mass displacing 
the right kidney anteriorly and laterally (Fig. 3) and 
representing either a retroperitoneal hematoma or a 
para-aortic lymphocyst. IVP confirmed the renal dis- 
placement, while fine needle aspiration of clear fluid 
with negative cytologic examination and no granulo- 
cytes confirmed the diagnosis of lymphocyst. Because 
there was no obstructive uropathy the patient was 
treated conservatively. She received 4,500 rads of 
whole-pelvis irradiation, and follow-up ultrasound 
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Fig. 3. Left lateral decubitus sonogram through the right 
midabdomen. The right kidney (R) is displaced laterally from 
the spine (S) by a fluid-filled mass (M). 


examination in July, 1979, demonstrated only a 2 cm 
asymptomatic cyst. 


Material and methods 


All patients were admitted to the Gynecologic On- 
cology Service at Jackson Memorial Hospital, Univer- 
sity of Miami School of Medicine. Para-aortic lymphad- 
enectomy was performed to evaluate extrapelvic nodal 
disease, and this technique has been outlined previ- 
ously in detail." 

Following completion of the lymphadenectomy, a 10 
mm wide, perforated, flat, suction Jackson-Pratt* drain 
is placed over both the inferior vena cava and the distal 
aorta (Fig. 4). By means of a long Sarot or Rumel for- 
ceps the drain is brought out in the right midquadrant 


*V. Mueller, distributor, Chicago, Illinois. 
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Fig. 4. Jackson-Pratt drain overlying inferior vena cava and 
distal aorta. 


and sewn to the skin with a 2-0 silk suture. Care must 
be taken during the retroperitoneal tunneling so that 
injury to the ovarian vessels or ureter is avoided. 

The posterior parietal peritoneum is then closed 
with a continuous, running 2-0 chromic suture. Upon 
completion of the laparotomy, the drain is attached to a 
Pleur-evac collection chamber with the use of constant 
pressure-controlled suction with a negative pressure of 
8 to 10 cm of water. The drain is removed when there 
has been minimal drainage (5 to 10 ml) over 24 hours. 

Ultrasonography of the abdomen with a commer- 
cially available gray-scale unit was performed 2 to 3 
months following para-aortic lymphadenectomy in all 
cases to look for occult lymphocyst formation. 


Results 

Data on our first 15 patients are available. Thirteen 
patients had squamous carcinoma of the cervix, and 
two had endometrial adenocarcinoma. Three patients 
(all with cervical cancer) had metastatic disease in the 
para-aortic nodes. The average amount of lymph 
drainage collected was 203 ml (5 to 1,125 ml) and the 
mean duration of the drain to suction was 4.5 days (2 to 
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11 days). There were no complications related to the 
use of retroperitoneal drainage in this series, and 
follow-up sonography in all patients did not demon- 
strate the presence of occult lymphocysts. 


Comment 

Lymphocysts (or lymphoceles) represent lymph- 
filled retroperitoneal spaces in the region of the great 
vessels of the pelvis or abdomen, Their etiology has 
been attributed to improper ligation of pedicles follow- 
ing lymphadenectomy and/or lack of drainage of 
the retroperitoneal spaces. Contributing factors often 
mentioned are the presence of malignant lymph nodes 
and previous irradiation therapy, which enhances the 
effects of surgical injury and may decrease collateral 
circulation.’ Among the complications of lymphocysts 
mentioned by Jonsson and associates" are the follow- 
ing: displacement of intra-abdominal and extra-ab- 
dominal organs, pain, ureteral obstruction, secondary 
venous edema, and infection. Most authors’ *» '* con- 
clude that surgical intervention is warranted only when 
lymphocysts become extremely symptomatic or when 
there is compromise of the genitourinary or gastroin- 
testinal system. 

The introduction of retroperitoneal drainage follow- 
ing pelvic lymphadenectomy’* has greatly reduced the 
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incidence of lymphocyst, infection, and urinary fistulas. 
On the other hand, Rutledge and associates? and Dodd 
and colleagues’ argue against the routine use of drains 
by stating that constant decompression of the retro- 
peritoneal spaces encourages continuous lymph flow. 

The results from our first 15 patients are encourag- 
ing in regard to the amount of drainage collected and 
the lack of complications encountered. The series is too 
small to allow any conclusions as to whether positive 
nodes, histology, or type of malignancy (cervix, corpus, 
ovary) affects the total drainage following lymphade- 
nectomy. 

Although intravenous urography frequently will 
demonstrate para-aortic lymphocysts, the optimal di- 
agnostic tool currently available is ultrasound and/or 
computed tomography. The value of sonography in 
the identification of intra-abdominal fluid collections in 
general and lymphocysts in particular has been well 
documented in the literature.'® '* When there is a large 
amount of bowel gas in the middle and lower abdomen, 
the limitations of sonography become more apparent 
and computed tomography becomes the procedure of 
choice. Finally, as shown in our two case presentations, 
ultrasound and computed tomography have proved 
their value in the subsequent follow-up of para-aortic 
lymphocyst. 


— 


REFERENCES 


1. Gray, M. J., Plentl, A. A., and Taylor, H. C., Jr.: The 
lymphocyst: A complication of pelvic lymph node dissec- 
tion, AM. J. OBSTET. GYNECOL. 75:1059, 1958. 

2. Rutledge, F., Dodd, G. D., Jr., and Kasilag, F. B., Jr.: 
Lymphocysts: A complication of radical pelvic surgery, 
Am. J. OBSTET. GYNECOL. 77:1165, 1959. 

3. Nelson, J. H., Jr., and Huston, J. W.: Lymphocyst forma- 
tion following pelvic lymphadenectomy, Am. J. OBSTET. 
GYNECOL. 78:1298, 1959. 

4. Ferguson, J. H., and MacLure, J. G.: Lymphocele follow- 
ing lymphadenectomy, Am. J. OBSTET. GYNECOL. 82:783, 
1961. 

5. Symmonds, R. E., and Pratt, J. H.: Prevention of fistulas 
and lymphocysts in radical hysterectomy, Obstet. Gyne- 
col. 17:57, 1961. 

6. Symmonds, R. E.: Morbidity and complications of radical 
hysterectomy with pelvic lymph node dissection, Am. J. 
OBSTET. GYNECOL. 94:663, 1966. 

7. Dodd, G. D., Rutledge, F., and Wallace, S.: Postoperative 
pelvic lymphocysts, Am. J. Roentgenol. Radium Ther. 
Nucl. Med. 108:312, 1970. 

8. Buchsbaum, H. J.: Para-aortic lymph node involvement 
in cervical carcinoma, AM. J. OBSTET. GYNECOL. 113:942, 
1972. 

9. Averette, H. E., Dudan, R. C., and Ford, J. H.: Explora- 


tory celiotomy for surgical staging of cervical cancer, AM. 
J. OBsTET. GYNECOL. 113:1090, 1972. 

10. Nelson, J. H., Jr., Macasaet, M. A., Lu, T., Bohorquez, 
J. F., Smart, G. E., Nicastri, A. D., and Walton, L. A.: The 
incidence and significance of para-aortic lymph node 
metastases in late invasive carcinoma of the cervix, AM. J. 
OBSTET. GYNECOL. 118:749, 1974. 

11. Piver, M. S., and Barlow, J. J.: Paraaortic lymphadenec- 
tomy in staging patients with advanced local cervical 
cancer, Obstet. Gynecol. 43:544, 1974. 

12. Belinson, J. L., Goldberg, M. L., and Averette, H. E.: 
Paraaortic lymphadenectomy in gynecologic cancer, Gy- 
necol, Oncol. 7:188, 1979. 

13. Jonsson, J., Wallace, S., Jing, B. S., Johnson, D. E., and 
Dodd, G. D.: Changes in the lymphatic dynamics after 
retroperitoneal lymph node dissection, J. Urol. 118:814, 
1977. 

14. Johnson, D. E.: Retroperitoneal lymphadenectomy: indi- 
cations, complications, and expectations, Recent Results 
Cancer Res. 60:221, 1977. 

15. Doust, B. D., and Thompson, R.: Ultrasonography of 
fluid collections, Gastrointest. Radiol. 3:273, 1978. 

16. Hill, M., and Sanders, R. C.: Gray scale B scan charac- 
teristics of intra-abdominal cystic masses, J. Clin. Ul- 
trasound 6:217, 1978. 


































Primagravida 


Increased intra-abdominal pressure and expanded blood 
volume, coupled with decreased physical activity during preg- 
nancy, predispose to varices of the lower extremities. Disten- 
tion of vein walls can cause secondary valve incompetence. 


Multipara 


Varicose veins become more severe in subsequent pregnancies and 
may reach the critical stage. Temporary valve incompetence, associated 
with each pregnancy, may lead to permanent lifetime vascular impair- 
ment in varicosities of the lower extremities. 


Venous Pressure Gradient Support 


Jobst has custom-engineered thousands of Venous Pres- 
sure Gradient Supports for pregnancy. Why custom-make 
each pantyhose-type support according to measurements 
taken of each individual limb? A few millimeters of counter- 
pressure, too much or too little,can harm already distended 
valves. AVIP™ pregnancy support applies known counter- 
pressure, opposing hydrostatic venous pressure like an ex- 
ternal fascial prosthesis. Fatigue and discomfort are re- 
lieved, and edema is reduced. 


Clinical Proof 


A VIP support, wom during the critical months of 
gestation, may prevent permanent damage to distended 
veins.’ Thompson reports;‘We have preferred the Jobst 
stocking in our clinic. An elastic leotard produced by this 
company is particularly useful for varicose veins during 
pregnancy. Most patients are pleasantly surprised by the 
comforting support this garment gives.”’? 


Reprints and Monograph 


Do you want to receive a collection of clinical reprints 
on varicosities and a full-color, eight-page monograph and 
bibliography describing the physiological fluid dynamics of 
external elastic compression in pregnancy? Fill in the handy 
coupon or write on your letterhead. 
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Jobst, please send me clinical reprints and mono- 
graph on varices of pregnancy. 
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MATERNAL/FETAL MEDICINE 


Full time faculty position available. Rank of Assis- 
tant or Associate Professor. Busy tertiary referral 
center offers excellent opportunity for research 
and teaching within medical school environment. 
Excellent laboratory facilities available for basic 
and clinical support. Board eligibility or certifica- 
tion in subspecialty as well as special interest and 
experience in ultrasonography desirable. Antic- 
ipated starting date—position available after Jan- 
uary 1, 1981. Recruiting deadline November 30, 
1980. 


Affirmative Action/Equal Opportunity Employer 
Competitive Salary and Fringe Benefits 
Reply with curriculum vitae to: 


Charles S$. Mahan, M.D. 
Chairman, Search Committee 
Department of Obstetrics and Gynecology 
University of Florida College of Medicine 
J. Hillis Miller Health Center 
P.O. Box J-294 
Gainesville, Florida 32610 


IMMEDIATE OPENING 


Small, prepaid group practice located in Salem, Oregon, is 
seeking one obstetrician-gynecologist for immediate opening. The 
group is currently comprised of four family practitioners who pro- 
vide a full range of medical services, including obstetrics. Rapid ex- 
pansion is anticipated, with the addition of a second obstetrician- 
gynecologist expected by 1983. 

The clinic is a satellite of the Kaiser-Permanente Medical Care 
Program located in the Portland-Vancouver area, 40 miles north of 
Salem. The 27-member Department of Obstetrics and Gynecology in 
Portland will assist with call and vacation coverage for practitioners 
located in the Salem clinic. The medical practice is varied and profes- 
sionally stimulating, offering the physician a pure practice free of 
business and administrative concerns. A comprehensive salary and 
benefits package, including a sabbatical program, malpractice 
coverage, three weeks vacation and one week educational leave to 
start, life, medical/dental and disability insurance, and two excellent 
retirement programs, is provided. The physician is eligible for 
ownership participation after two years with the program. 

Salem, the capital of Oregon, has approximately 100,000 
people and is located in a stable, prosperous economic region of the 
beautiful Northwest. Outdoor recreational facilities are superb, in- 
cluding excellent skiing. backpacking, fishing and boating. 

Please sent two (2) copies of your curriculum vitae with 
your initial response to: 





Marvin Q. Goldberg, M.D. 
President, Northwest Permanente, P.C. 
1500 S.W. First Avenue, Eleventh Floor 
Portland, Oregon, 97201. 


An Equal Opportunity Employer 
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ORAL CONTRACEPTIVE (0.C.) AGENTS 


INDICATIONS 0.C.s are indicated for the prevention of pregnancy. DOSE- 
RELATED RISK OF THROMBOEMBOLISM FROM 0.C.s. Studies have shown a 
positive association between the dose of estrogens in 0.C.s and the risk of 
thromboembolism. For this reason, it is prudent and in keeping with good 
principles of therapeutics to minimize exposure to estrogen. The 0.C. prod- 
uct prescribed for any given patient should be that product which contains the 
least amount of estrogen that is compatible with an acceptable pregnancy rate 
and patient ad it is recommended that new acceptors of bcs 
should be started on preparations containing 0.05 mg or less of estrogen. 


CONTRAINDICATIONS 1. Known or suspected pregnancy (see Warning No. 
5). 2. Thrombophlebitis or thromboembolic disorders. 3. A past history of 
deep vein thrombophlebitis or thromboembolic disorders. 4. Undiagnosed 
abnormal genital bleeding. 5. 0.C.s should not be used by women who have or 
have had any of the following conditions: a. Cerebral vascular or coronary ar- 
tery disease. b. Known or suspected carcinoma of the breast. c. Known or 
suspected neepa dependent neoplasia. d. Benign or malignant liver tumor 
whish developed during the use of oral contraceptives or other estrogen con- 
taining products. 


WARNINGS: Cigarette smoking increases the risk of serious car- 
diovascular side effects from 0.C. use. This risk increases with age and 
with heavy smoking (15 or more cigarettes per day) and is quite 
marked in women over 35 years of age. Women who use 0.C.s should 
be strongly advised not to smoke. 


The use of 0.C.s is associated with increased risk of several serious condi- 
tions including thromboembolism, stroke, myocardial infarction, liver 
tumor, gall bladder disease, visual disturbances, fetal abnormalities, and 
hypertension. Practitioners prescribing 0.C.s should be familiar with the 
following information relating to these risks. 


1. Thromboembolic Disorders and Other Vascular Problems: An increased 
risk of thromboembolic and thrombotic disease associated with the use of 
0.C.s is well established. One British study demonstrated an increased rela- 
tive risk for fatal venous thromboembolism; two British and three American 
studies demonstrated an increased relative risk for non-fatal venous throm- 
boembolism. These studies estimate that users of 0.C.s are 4 to 11 times 
more likely than nonusers to develop these diseases without evident cause. 
CEREBROVASCULAR DISORDERS. Two American studies demonstrated an 
increased relative risk for stroke, which had not been shown in prior British 
Studies. In a collaborative American study of cerebrovascular disorders in 
women with and without predisposing causes, it was estimated that the rela- 
tive risk of hemorrhagic stroke was 2.0 times greater in users than nonusers 
and the relative risk of thrombotic stroke was 4 to 9.5 times greater in users 
than in nonusers. A British long-term, follow-up study reported in 1976 a 
highly significant association between O.C. use and stroke. Another British 
long-term, follow-up study had suggested such an association in 1974, but 
the number of cases was too small to estimate the risk. MYOCARDIAL IN- 
FARCTION. An increased relative risk of myocardial infarction associated with 
the use of 0.C.s has been reported, confirming a previously suspected asso- 
ciation. One study conducted in the United Kingdom found, as expected, that 
the greater the number of underlying risk factors for coronary artery disease 
(cigarette smoking, hypertension, hypercholesterolemia, obesity, diabetes, 
history of preeclamptic toxemia) the higher the risk of developing myocardial 
infarction, regardless of whether the patient was an O.C. user or not. 0.C.s, 
however, were found to be an additional risk factor. In terms of relative risk, it 
has been estimated that 0.C. users who do not smoke (smoking is consid- 
ered a major predisposing condition to myocardial infarction) are about twice 
as likely to have a fatal myocardial infarction as nonusers who do not smoke. 
0.C. users who are also smokers have about a 5-fold increased risk of fatal 
infarction compared to users who do not smoke, and about a 10- to 12-fold 
increased risk compared to nonusers who do not smoke. Furthermore, the 
number of ogen smoked is also an important factor. In determining the 
importance of these relative risks, however, the baseline rates for various age 
roups must be given serious consideration. (The estimates are based on 
ritish vital statistics which show acute myocardial infarction death rates 2- to 
3-times less than in the U.S. for women in these age groupe; consequently, 
actual U.S. death rates could be higher.) The importance of other predispos- 
ing conditions mentioned above in determining relative and absolute risks 
has not been quantified; other synergistic actions may exist. RISK OF DOSE. 
In an analysis of data derived from several national adverse reaction reporting 
systems, British investigators concluded that the risk of thromboembolism 
including coronary thrombosis is aey related to the dose of estrogen used 
in 0.C.s. Preparations containing 0.1 mg or more of estrogen were as- 
sociated with a higher risk of thromboembolism than those containing 0.05- 
0.08 mg of estrogen. Their analysis did suggest, however, that the quantity 
of estrogen may not be the sole factor involved. This finding has been sup- 
ported by a study in the United States. Careful epidemiological studies to de- 
termine the degree of thromboembolic risk associated with progestogen-only 
0.C.s have not been performed. Cases of thromboembolic disease have been 
reported in women ee these products, and they should not be presumed to 
be free of excess risk. ESTIMATE OF EXCESS MORTALITY FROM CIRCULAT- 
ORY DISEASE. A large British prospective study estimated the mortality rate 
per 100,000 women pa year from diseases of the circulatory system for 
users and nonusers of 0.C.s according to age, smoking habits, and duration 
of use. The overall excess death rate annually from circulatory diseases for 
0.C. users was estimated to be 20 per 100,000 (ages 15-34 —5/100,000; 
ages 35-44 —33/100,000; ages 45-49 —140/100,000). The risk is concen- 
trated in older women, in those with a long duration of use, and in cigarette 
smokers, and may persist after discontinuation of O.C. use. It was not possi- 
ble, however, to examine the interrelationships of age, smoking, and dura- 
tion of use, nor to compare the effects of continuous vs. intermittent use. 
Although the study showed a 10-fold increase in death due to circulatory dis- 
eases in users for 5 or more years, all of these deaths occurred in women 35 
or older. Until larger numbers of women under 35 with continuous use for 5 
or more years are available, it is not possible to assess the magnitude of the 
relative risk for this younger age group. The available data from a variety of 
sources have been analyzed to estimate the risk of death associated with vari- 
ous methods of contraception. The estimates of risk of death for each method 
include the combined risk of the contraceptive method (e.g., thromboem- 
bolic and thrombotic disease in the case of 0.C.s) plus the risk attributable to 
pregnancy or abortion in the event of method failure. This latter risk varies 
with the effectiveness of the contraceptive method. The findings of this 
analysis are shown in Table 1 below. The study concluded that the mortality 
associated with all methods of birth control is low and below that of 
childbirth, with the exception of 0.C.s in women over 40 who smoke. (The 
fates given for pill only/smokers for each age group are for smokers as a 
class. For '‘heavy’’ smokers (more than 15 cigarettes a day), the rates given 
would be about double; for "light smokers fess than 15 cigarettes a day), 
about 50 percent.) The lowest mortality is associated with the condom or dia- 
phragm backed up by early abortion. The study also concluded that O.C. 
users who smoke, especially those over the age of 30, have a greater mortal- 
ity risk than 0.C. users who do not smoke. 
TABLE 1. The annual number of deaths associated with control of fertility and 
no control per 100,000 nonsterile women by regimen of control and age of 

























women are; 
15-19 20-24 25-29 30-34 35-39 40-44 
No method 5.6 6.1 7.4 139 20.8 22.6 
Abortion only 1.2 1.6 1.8 1? 1.9 12 
Pill only —nonsmokers 1.3 1.4 1.4 2.2 4.5 7:1 
Pill only —smokers 1.5 1.6 16 10.8 13.4 58.9 
IUDs only 0.9 1.0 1.2 1.4 2.0 1.9 
Traditional 
contraception only Ti 1.6 2.0 3.6 50 42 
Traditional contra- . 
ception and abortion e 02 0.2 0.3 0.3 0.3 0.2 





The tisk of thromboembolic and thrombotic disease associated with 0.C.s 
increases with age eter approximately age 30 and, for myocardial infarction, 
is further increased by hypertension, hyperlipidemias, Sheet diabetes, or 
histery of preeclampic toxemia and especially bv ciaarette ino Rasad nn 
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the data currently available, the following table gives a gross estimate of the 
risk of death from circulatory disorders associated with the use of 0.C.s: 
TABLE 2. Smoking habits and other predisposing conditions = risk as- 
sociated with use of 0.C.s 








Age Below 30 30-39 40+ 
Heavy smokers c B A 
Light smokers D c B 
Nonsmokers 
(No predisposing conditions) D c,D c 
Nonsmokers 
(other predisposing conditions) c C,B BA 





A—Use associated with very high risk. C—Use associated with moderate risk. 
B—Use associated with high risk. D—Use associated with low risk. 


The physician and the patient should 3e alert to the earliest manifestations of 
thromboembolic and thrombotic disorders (e.g., thrombophlebitis, pulmo- 
nary embolism, cerebrovascular insufficiency, coronary occlusion, retinal 
thrombosis, and mesenteric thrombosis). Should any of these occur or be 
suspected, the drug should be discontinued immediately. A four- to six-fold 
increased risk of post-surgery thromboembolic Donas has been re- 
ported in 0.C. users. If feasible, 0.C.s should be discontinued at least 4 
weeks before surgery of a type associated with an increased risk of throm- 
boembolism or prolonged immobilization. Data also suggest that the pres- 
ence of varicose veins substantially increases the risk of superficial venous 
thrombosis of the leg, the risk depending on the severity of the varicosi- 
ties. Ocular Lesions: There have been reports of neuro-ocular le- 
sions such as optic neuritis or retinal thrombosis associated with the use ot 
0.C.s. Discontinue 0.C. medication if there is unexplained, sudden or 
gradual, partial or complete loss of vision; onset of proptosis or diplopia; 
papilledema; or retinal vascular lesions; and institute appropriate diagnostic 
and therapeutic measures. Carcinoma: Long-term continuous administration 
of either natural or synthetic estrogen in certain animal species increases the 
frequency of certain adenomas, benign or malignant, such as those of the 
breast, cervix, vagina, uterus, ovary pituitary and liver. Certain synthetic 
Progestogens, none currently contained in 0.C.s, have been noted to in- 
crease the incidence of mene nodules, benign and malignant, in A 
Several retrospective case-control studies have reported an increased relative 
risk (3.1 to 13.9 times) associating endometrial carcinoma with the prolonged 
use of estrogens in postmenopausal women who took estrogen replacement 
medication to relieve menopausal symptoms. One publication reported on the 
first 30 cases submitted by physicians to a registry of cases of adenocar- 
cinoma of the endometrium in women under 40 on 0.C.s. Of the adenocar- 
cinomas found in women without predisposing risk factors for adenocar- 
cinoma of the endometrium (e.g., eRe bleeding at the time 0.C.s were 
first given, poe stic ovaries) nearly all occurred in women who had used a 
sequential 0.C. These products are no longer marketed, No statistical associ- 
ation has been reported su gesting an increased risk of endometrial cancer in 
users of conventional combination or pro estogen-only 0.C.s, although indi- 
vidual cases have been reported. Several studies have shown no increased 
risk of breast cancer to women taking 0.C.s or estrogens. In one study, how- 
ever, while no overall increased risk of breast cancer was noted in women 
treated with 0.C.s, a pane risk was suggested for the subgroups of 0.C. 
users with documented benign breast disease and for long-term (2-4 years) 
users. One other study indicated an increasing risk of breast cancer in women 
taking menopausal estrogens, which increased with duration of follow-up. A 
reduced occurrence of benign breast tumors in users of 0.C.s has been well 
documented. In a prospective study of women with cervical dysplasia, there 
was an increase in severity and of conversion to cancer in situ in O.C. users 
compared with nonusers. This became statistically significant after 3 to 4 
years of use. Nonreversal of S jaraan within the first 6 months of pill use was 
Suggested to be predictive of progression after prolonged exposure. There 
have been other reports of microglancular hyperplasia of the cervix in users 
of 0.C.s. In summary, there is at present no confirmed evidence from human 
Studies of an increased risk of cancer associated with 0.C.s. Close clinical 
surveillance of all women taking 0.C.s is, nevertheless, essential. In all cases 
of undiagnosed persistent or recurrent abnormal vaginal seal appropri- 
ate diagnostic measures should be taken to rule out malignancy. lomen with 
a strong family history of breast cancer or who have breast nodules, fibrocys- 
tic disease or abnormal mammograms should be monitored with particular 
care if they elect to use 0.C.s instead of other methods of contraception. 4. 
Liver Tumors: Sudden severe abdominal pain or shock may be due to rupture 
and apie of a liver tumor. There have been reports associating benign 
or malignant liver tumors with 0.C. use. This has been reported in short- 
term as well as long-term users of 0.C.s. One study reported that use of 0.C.s 
with high hormonal potency and age over 30 years may further increase a woman's 
risk of hepatocellular adenoma. Studies relate risk with duration of use, the 
risk baing much greater after 4 or more years of use. Although it is an un- 
common lesion, it should be considered in women presenting with an “acute 
abdomen" The tumor may cause serious or fatal hemorrhage. Patients with 
liver tumors have demonstrated variable clinical features which may make 
preoperative diagnosis difficult. Some cases presented because of right upper 
Quadrant masses, while most had signs and simptome of acute in- 
traperitoneal hemorrhage. Routine radiological and laboratory studies may 
not be helpful. Liver scans may clearly show a focal defect. Hepatic ma 
raphy may be a useful procedure in diagnosing primary liver neoplasm. 5. 
Use 'n or Immediately Preceding Pregnancy, Birth Defects in Offspring, and 
Malignancy in Female Offspring: The use of female sex hormones — both es- 
trogenic and progestational Sgene OUR early pregnancy may seriously 
oane the offspring. It has been shown that females exposed in utero to 
diethylstilbestrol, a nonsteroidal estrogen, have an increased risk of develop- 
ing in later life a form of vaginal or cervical cancer that is ordinarily extremely 
rare. This risk has been estimated to be of the order of 1 in 1,000 exposures 
or less. Although there is no evidence at the present time that 0.C.s further 
enhance the risk of te pol this type of malignancy, such patients should 
be monitored with particular care if they elect to use 0.C.s instead of other 
methods of contraception. Furthermore, a high percentage of women ex- 
posed to diethylstilbestrol (from 30 to 90%) have been found to have epithe- 
lial changes of the vagina and cervix. Although these changes are histologi- 
cally benign, it is not known whether this condition is a precursor of vaginal 
malignancy. Male children so exposed may develop abnormalities of the uro- 
genital tract. Although similar data are not available with the use of other es- 
trogens, it cannot be presumed that they would not induce similar changes, 
An increased risk of congenital anomalies, including heart defects and limb 
defects, has been reported following use of sex hormones, including 0.C.s, 
in pregnancy. In one case-control study it was estimated that there was a 
4.7-fold increased relative risk of limb-reduction defects in infants exposed in 
utero to sex hormones (0.C.s, hormonal withdrawal tests for pregnancy or 
attempted treatment for threatened apart: Some of these exposures were 
very short and involved only a few days of treatment. The data suggest that 
the risk of limb-reduction defects in exposed fetuses is somewhat less than 1 
in 1,000 live births. In a large prospective study, cardiovascular defects in 
children born to women who received female hormones, including 0.C.s, 
during spl prognancy occurred at a rate of 18.2 per 1,000 births, compared 
to 7.8 per 1,000 for children not so exposed in utero. These results are statis- 
tically significant. In the past, female sex hormones have been used during 
pregnancy in an alee to treat threatened or habitual abortion. There is 
considerable evidence that estrogens are ineffective for these indications, and 
there is no evidence from well controlled studies that progestogens are effec- 
tive for these uses. There is some evicence that pany, and possibly other 
types of polyploidy are increased among abortuses from women who become 
Pregnant soon after ceasing 0.C.s. Embryos with these anomalies are virtu- 
ally always aborted spontaneously. Whether there is an overall increase in 
spontaneous abortion of pregnancies conceived soon after stopping 0.C.s is 
unknown. If the patient has not adhered to the prescribed schedule, the pos- 
pene of pregnancy should be considered at the time of the first missed 

eriod (or after 45 days from the last menstrual period if progestogen-only 

.C.s are used) and further use of 0.C.s should be withheld until pregnancy 
has been ruled out. It is recommended that for any patient who has missed 
two consecutive periods, pregnancy should be ruled out before continuing 
the SB RCA ps regimen. If pregnancy is confirmed, the patient should be 
apprised of the potential risks to the fetus and the advisability of continuation 
of the pregnancy should be discussec in the light of these risks. It is also 
recommended that women who discontinue 0.C.s with the intent of becom- 
ing pregnant use an alternate form of contraception for a period of time 
before attempting to conceive. Many clinicians recommend 3 months, al- 
though no precise information E available on which to basa this inom- 
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regnancy. 6. Gall Bladder Disease: Studies report an increased risk of gal 
adder disease in users of 0.C.s or pope In one study, an increased 
risk appeared after 2 years of use and doubled after 4 or 5 years of use. Ir 
another study an increased risk was apparent between 6 and 12 months o! 
use. 7. Carbohydrate and Lipid Metabolic Effects: A decrease in glucose tol 
erance has been observed in a significant percentage of patients on (.C.s 
For this reason, prediabetic and diabetic patients should be carefully ob 
served while receiving 0.C.s. An increase in iyaa and total phos 
pholipids has been observed in patients receiving 0.C.s. The clinical signifi 
cance of this finding is unknown. 8. Elevated Blood Pressure: An increase in 
blood pressure has been reported with 0.C. use. In some women, hyperten 
sion may occur within a few months of beginning O.C. use. In the first year o1 
use, the prevalence of women with hypertension is low in users and may be 
no higher than that of a comparable group of nonusers. The prevalence in 
users increases, however, with longer exposure, and in the fifth year of use is 
two and a half to three times the reported prevalence in the first year. Age is 
also strongly correlated with the development of hypertension in O.C. users 
Women with a history of elevated blood pressure ypertension), preexisting 
renal disease, a history of toxemia or elevated blood pressure during preg 
Nancy, a familial tendency to hypertension or its consequences, or a ees 
of excessive weight gain or fluid retention during the menstrual cycle may 
more likely to develop elevation of blood pressure when given 0.C.s and, 
therefore, should be monitored closely. Even though elevated blood pressure 
may remain within the ‘‘normal”' range, the clinical implications of elevations 
should not be ignored and close surveillance is indicated, particularly for 
women with other risk factors for cardiovascular disease or stroke. High 
blood pressure may or may not persist after discontinuation of the 0.C. 9. 
Headache: The onset or exacerbation of migraine or development of headache 
of a new pattern which is recurrent, persistent, or severe, requires discon- 
tinuation of 0.C.s and evaluation of the cause. 10. Bleeding Irregularities: 
Breakthrough bleeding, spotting, and missed menses are frequent reasons 
for patients discontinuing 0.C.s. In breakthrough bleeding, as in all cases of 
irregular bleeding from the vagina, nonfunctional causes should be borne in 
mind. In undiagnosed persistent or recurrent abnormal bleeding from the 
vagina, adequate diagnostic measures are indicated to rule out pregnancy or 
malignancy. If patho! ogy has been excluded, time or a change to another 
formulation may solve the problem. Changing to an 0.C. with a higher estro- 
gen content, while potentially useful in minimizing menstrual irre ularity, 
should be done only if necessary since this may increase the risk of throm- 
boembolic disease. Women with a past history of oligomenorrhea or secon- 
dary amenorrhea or young women without regular cycles may have a tend- 
ency to remain anovulatory or to become amenorrheic after discontinuation 
of 0.C.s. Women with these preexisting problems should be advised of this 
possibility and encouraged to use other contraceptive methods. Post-use 
anovulation, arias prolonged, r also occur in women without previous 
irregularities. A higher incidence of galactorrhea and of pituitary tumors 
(e.g., adenomas) has been associated with amenorrhea in former users 
compared with nonusers. One study reported a 16-fold increased prevalence 
of pituitary prolactin-secreting tumors among: patients with postpill 
amenorrhea when galactorrhea was present. 11. /nfertility: There is evidence 
of impairment of fertility in women discontinuing 0.C.s in comparison with 
those discontinuing other methods of contraception. The impairment appears 
to be fneepecent of the duration of use of the preparations. While the im- 
Pairment diminishes with time, there is still an appreciable difference in the 
results in nulliparous women for the O.C. and non-0.C. groups 30 months 
after discontinuation of birth control. For parous women the difference is no 
longer apparent 30 months after cessation of contraception. 12. Ectopic 
Pregnancy: Ectopic as well as intrauterine preonancy may occur in SORIA OR; 
tive failures. However, in progestogen-only O.C. failures, the ratio of ectopic 
to intrauterine pregnancies is higher than in women who are not receiving 
0.C.s, since the drugs are more effective in preventing intrauterine than ec- 
topic pregnancies. 13. Breast Feeding: 0.C.s given in the postpartum period 
may interfere with lactation. There may be a decrease in the quantity and 
quality of the breast milk. Furthermore, a small fraction of the hormonal 
agents in 0.C.s has been identified in the milk of mothers receiving these 
drugs. The effects, if any, on the breast fed child have not been determined. If 
feasible, the use of 0.C.s should be deferred until the infant has been 
weaned. PRECAUTIONS GENERAL 1. A complete medical and family history 
should be taken prior to the initiation of 0.C.s. The pretreatment and periodic 
poma examinations should include renia reference to blood pressure, 
reasts, abdomen and pelvic organs, including Papanicolaou smear and rele- 
vant laboratory tests. As a general rule, 0.C.s should not be prescribed for 
longer than 1 year without another physical examination being performed. 2. 
Under the influence of estrogen-progestogen preparations, preexisting 
uterine leiomyomata may increase in size. 3. Patients with a history of 
psychic depression should be carefully observed and the drug discontinued if 
depression recurs to a serious degree. Patients becoming significantly de- 
pressed while taking 0.C.s should stop the medication and use an alternate 
method of contraception in an attempt to determine whether the ayer is 
drug related. 4. 0.C.s may cause some degree of fluid retention. Ti ey should 
be prescribed with caution, and only with careful monitoring, in patients with 
conditions which might be aggravated by fluid retention, such as convulsive 
disorders, migraine posam, asthma or cardiac, hepatic or renal insuffi- 
ciency. 5. Patients with a past history of jaundice during pregnancy have an 
increased risk of recurrence of jaundice while receiving O.C. therapy. If jaun- 
dice develops in any patient receiving such drugs, the medication should be 
discontinued. 6. Steroid hormones may be poorly metabolized in patients 
with impaired liver function and should be administered with caution in such 
patients. 7. 0.C. users may have disturbances in normal ipa han 
metabolism which may result in a relative pyridoxine deficiency. The clinical 
significance of this is unknown. 8. Serum folate levels may be depressed by 
0.C. ope | Since the pregnant woman is predisposed to the development 
of folate deficiency and the incidence of folate deficiency increases with in- 
creasing gestation, it is possible that if a woman becomes pregnant shortly 
after stopping 0.C.s, she may have a greater chance of developing folate de- 
ficiency and complications attributed to this deficiency. 9. The pathologist 
should be advised of O.C. therapy when relevant specimens are submitted. 
10. Certain endocrine and liver function tests and blood components may be 
affected by estrogen-containing 0.C.s. For example: a. Increased sulfo- 
bromophthalein retention. b. Increased prothrombin and factors VII, VIII, IX, 
and X; decreased antithrombin 3; increased Rar ep apn as ducia platelet 
aggregability. c. Increased thyroid binding globulin (TBG) leading to in- 
creased circulating total thyroid hormone, as measured by p protein -bourig 
iodine (PBI), T4 by column, or T4 by radioimmunoassay. Free T3 resin uptake 
is decreased, reflecting the elevated TBG, free T4 concentration is unaltered. 
d. Decreased prognanadol excretion. e. Reduced response to metyrapone 
test. DRUG INTERACTIONS 0.C.s may be rendered less effective by virtue of 
drug interaction with rifampin, isoniazid, ampicillin, tetracycline, neomycin, pen- 
icillin V, chloramphenicol, sulfonamides, nitrofurantoin, barbiturates, pret 
toin, primidone, analgesics, tranquilizers, and antimigraine preparations. 0.C.'s 
may alter the effectiveness of other ypes of drugs, such as oral anticoagu- 
lants, anticonvulsants, tricyclic antidepressants, antihypertensive agents 
e.g., quanethidine), vitamins and hypoglycemic agents. CARCINOGENESIS 
ee Warnings. PREGNANCY Pronoancy category X. See Contraindications 
and Warnings. NURSING MOTHERS See Warnings. ADVERSE REACTIONS An 
increased risk of the following serious adverse reactions has been associated 
with the use of O.C s (see Warnings): thrombophlebitis, thrombosis, pulmo- 
nary embolism, coronary thrombosis, cerebral thrombosis, mesenteric 
thrombosis, liver tumors, cerebral hemorrhage, hypertension, gall bladder 
disease, congenital anomalies, neuro-ocular lesions, sa retinal thrombosis and 
optic neuritis. The following adverse reactions have been reported in patients * 
receiving 0.C.s and are believed to be drug related: bleeding irregular- 
ities (breakthrough bleeding, spotting, missed menses turing treatment, 
amenorrhea after treatmenty gastrointestinal symptoms (nausea, vomiting, 
bloating, abdominal cramps), dysmenorrhea, infertility after discontinuance 
of treatment. edema, chloasma or melasma which may persist after drug is dis- 
Continued, breast changes (tenderness, enlargement, and secretion), intél- 
erance to contact lenses, change in corneal curvature (steepening) change in 
weight (increase or decrease), ge in cervical erosion and cervicas secretion, 
poraa diminution in lactation when given immediately postpartum, cho- 
estatic jaundice, migraine, increase in size of uterine leiomyomata, 
rash (allergic), mental depression, reduced tolerance to carbohydrates, vag- 
inal candidiasis, prolactin-secreting pituitary tumors. The follwing adverse® 
reactions have been reported in users of 0.C.s, and the association has been 
neither confirmed nor refuted: premenstrual-like syndrome, cataracts, changes 
in libido, chorea, changes in appetite, cystitis-like syndrome, headache, ner-®* 
vousness, dizziness, hirsutism, loss of hair, erythema multiforme, erythema 
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Preparation H and its principal ingredient—Skin 
Respiratory Factor (SRF) have been studied in vitro* 
A group of world renowned wound-healing special- 
ists confirmed that SRF stimulated wound oxygen 
consumption, epithelialization and collagen 
\ synthesis. 
\ The unique Preparation H formula temporarily 
! relieves pain and itching in many cases and actually 
\ helps shrink swollen hemorrhoidal tissue due to 
inflammation. All without anesthetics or steroids. 
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PREPARATION H ACTIVE INGREDIENTS: 
Live Yeast Cell Derivative, supplying 2,000 units Skin 
Respiratory Factor Per Ounce of Base; Shark Liver Oil 


| Reprint of “Augmentation of Some Aspects of Wound Healing by a 
3.0%, supplying Vitamin A. ; 


L ‘Skin Respiratory Factor’” 
Patient Education Booklets on the common causes, prevéntion and 


trea ant of t srrhoide 
*Goodson W, Hohn D, Hunt TK, etal: Augmentation treatment of hemorrhoids 


of some aspects of wound healing by a “Skin Respiratory 
Factor!’ Surg Res 21:125-129, 1976 








SPECIALTY 


Fer literature and patient education 
material, send coupon to Medical Dept., 
Whitehall Laboratories, 685 Third Avenue, 
* New York, New York 10017. 
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[riple target therapy for pii vaginitis 


___, BETADINE _ 
Microbicides Vaginitis Regimen 


m Broad-spectrum microbicidal action kills all three pathogens usually 
responsible for infectious vaginitis—monilia, Trichomonas and 
Haemophilus vaginalis. 


m Microbicidal action is maintained in the presence of blood, serum and 
vaginal secretions. 


m Virtually nonirritating to skin and vaginal mucosa—nonstaining to 
skin and natural fabrics. 





Easy-to-follow regimen 
IN THE OFFICE 


BETADINE” Solution 


AT HOME 
BETADINE” Vaginal Gel’ 


(povidone-iodine) 
BETADINE” Douche 


m Inthe office, swab the cervix and 
vulvovaginal area with BETADINE 
Solution. 


m Prescribe BETADINE Vaginal Gel 
(povidone-iodine), one applicatorful 
of which is to be inserted each 
night. 


m Followed the next morning by 
BETADINE Douche in 
therapeutic concentration— 
2 tablespoonfuls to a quart of 
lukewarm water. 


mw After two weeks 
—Patient returns for an office visit. 
—In more resistant cases, the 
regimen may be continued through 
1 or 2 cycles, if necessary. 


. 

* ® a 
BETADINE” Vaginal Gel 
(povidone-iodine) 

Brief Summary 

For use in the treatment of Trichomonas 
vaginalis vaginitis, monilial vaginitis and 
nonspecific vaginitis 
















Based on a review of this drug by the 
National Academy of Sciences—National 
Research Council and/or other informa- 
tion, FDA has classified the’ indications as 
follows: possibly effective for use in the 
management of trichomonas vaginalis 
vaginitis, monilial vaginitis and non- 
specific vaginitis. Final classification of 
the less-than-effective indications requires 
further investigation. 


Precaution 
“If irritation, fedness or swelling develops, 
discontinue use. The rare individual with history 
* of iodine sensitization should not use this 
product, pending further investigation 


- Purdue Frederick 
© 1980, The Purdue Frederick Company/Norwalk, CT 06856 
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GYNECOLOGIC 
ONCOLOGIST 


The Hitchcock Clinic is seeking fully qualified can- 
didates for this full time position with the title of 
Director of Gynecologic Oncology. The eight mem- 
ber OB/GYN section provides primary to tertiary 
care at New Hampshire’s only tertiary hospital and 
is affiliated with the Dartmouth-Hitchcock Medical 
Center which includes the Norris Cotton Cancer 
Center. The position includes an academic appoint- 
ment at the Dartmouth Medical School. 


Current staff includes feto-maternal medicine and 
gynecologic-endocrinology subspecialists, 3 medi- 
cal oncologists, and 3 radiation therapists. 


Salary is dependent upon past training and ex- 
perience with an excellent fringe benefit program 
through the primary employer, the Hitchcock Clinic. 


For further details send curriculum vitae to: 
Barry D. Smith, M.D., Chairman 

Section of Obstetrics & Gynecology 
Hitchcock Clinic, Hanover, NH 03755. 

An Equal Opportunity Employer. 
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Blind oxytocin challenge test and perinatal 


outcome 


K. J. STAISCH, M.D. 
J. R. WESTLAKE, Pu.D. 
R. A. BASHORE, M.D. 
Los Angeles, California 


A total of 435 oxytocin challenge tests (OCT) were performed on 217 high-risk pregnant patients, 
and the test results were blinded. The results were correlated with late decelerations of the 

fetal heart rate during labor, Apgar scores at 5 minutes, a neonatal morbidity score, and perinatal 
mortality. The incidence of late decelerations during labor was 17% in the negative group, 24% in 
the suspicious group, and 33% in the positive group. The correlation of OCT results and the various 
measures of fetal outcome indicated that an individual feus at zisk cannot be identified with a high 
degree of accuracy since 67% of the tests were false pasitive and 17% were false negative. Even 
when the OCT was positive, 61% of infants did not have late decelerations in labor, low Apgar 
scores, or significant neonatal morbidity. When elective 3elivery has been decided upon after 
consideration of all clinical information, nduction of labor rather than primary cesarean section is 
usually indicated. In this study 78% of patients were del vered vaginally with no significant increase 
of cesarean sections in the positive and suspicious groups as compared with the negative group. 


(AM. J. OBSTET. GYNECOL. 138:399, 1980.) 
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THE RAPID CLINICAL EXPANSION of monitoring 
techniques to detect fetuses at risk prior to labor has 
resulted in reliance on unvalidated methods. The pat- 
tern of late decelerations of the fetal heart rate in re- 
sponse to the stress of uteriné contractions is frequent- 
ly, although not always, associated with fetal acidosis 
and asphyxia at birth. Based on this rationale the oxy- 
tocin challenge test (OCT) was formulated on the as- 
sumption that oxytocin-induced contractions might 
identify the hypoxic and compromised fetus before 
labor in high-risk pregnancies. As with many new pro- 
cedures, the definition of test results and the criteria 
chosen to depict fetal outcome varied among reported 
studies. As a consequence, recommendations with 
the findings of a positive OCT with persistent late de- 
celerations have ranged from delivery by cesarean sec- 
tion** to immediate induction of labor’~® or repeated 
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Table I. Indications for OCT 








Indication No. of cases % 
Hypertension 82 38.1 
Postdates* 38 17.5 
Diabetes mellitus 35 16.1 
1UGR suspected} 17 7.8 
Previous stillbirth 9 4.1 
Age >35 or <18 years g 4.1 
Rh-sensitized 7 3.2 
Heroin addiction 5 2.3 
Placenta previa 4 1.8 
Weight >200 pounds 4 1.8 
Others À als, 3.2 
Total 217 100.0 


*Postdates = =42 weeks’ gestation. 
IUGR = Intrauterine growth retardation. 


testing." '° It is difficult to make comparisons of studies 
where the OCT result was known to the attending 
physician, since knowledge of the test result has 
influenced management and, perhaps, outcome of 
pregnancy.*-* 7 This study was undertaken to investi- 
gate the prognostic value of the OCT in the absence 
of managing physician bias with the results blinded. 
Fetal outcome was correlated with test results on the 
basis of fetal heart rate abnormalities during labor, the 
Apgar scores, performance of the newborn infant in 
the nursery, and perinatal mortality rate. 


Material and methods 


The 217 patients in the study group were seen in the 
prenatal clinic at the University of California, Los 
Angeles, during a 2-year period from 1975, and were 
considered to have high-risk pregnancies on the basis 
of the complications listed in Table I. Where more than 
one antenatal complication was present, only the prob- 
lem considered primary was listed. The tests were 
begun when a complication was diagnosed and were 
usually started at 32 weeks and repeated weekly until 
delivery. The results of these tests were not known to 
the attending physician. The strategy of management 
was based on a thorough evaluation of the maternal 
and fetal condition, which included the use of serial 
estriol and ultrasound results as well as the lecithin- 
sphingomyelin ratio. Monitoring by nonstress tests was 
not practiced on any patient prior to or during the 
study period. Pregnancy was terminated when, in the 
clinician’s best judgment, a continuation would repre- 
sent undue risk for the mother or fetus. All tests were 
performed by specially trained nurses in a separate, 
quiet room. After informed consent was obtained, 
which included a statement that the results would be 
blinded, the patient was placed in the left lateral or 
semi-Fowler’s position. Recording was carried out with 
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an external fetal monitor’ (Corometrics, Model 101) 
with an ultrasound transducer and a tocodynamometer 
at a paper speed of 3 cm/minute. 

If spontaneous uterine contractions were not present 
or were less than 3 in 10 minutes, oxytocin was admin- 
istered at increasing rates by a constant-infusion pump 
until three contractions in a 10-minute period were 
produced. The initial oxytocin infusion rate was 0.5 
mU/minute and was increased at 20-minute intervals 
by doubling the dosage to a maximum of 32.0 mU/ 
minute. 

For purposes of this study, the following definitions 
were used: A “negative test” showed no late decelera- 
tions of the fetal heart rate with uterine contractions. A 
“suspicious test” showed late decelerations with some, 
but not all, contractions. A “positive test” showed late 
decelerations with every contraction in a 10-minute 
period. Patients with unsatisfactory tracings that were 
due to technically poor heart rate tracings (8%) were 
excluded. Patients whose fetuses demonstrated late de- 
celerations secondary to hyperstimulation (3%), i.e., 
frequency of contractions more than every 2 minutes, 
contractions longer than 90 seconds, and increased 
baseline tone to palpation between contractions, were 
also dismissed from analysis. l 

The patients were grouped for purposes of this 
study on the basis of their single most ominous OCT 
result regardless of the outcome of the last test prior to 


. delivery. Patients with one or more positive OCTs prior 


to delivery were designated “positive”; one or more 
suspicious OCTs but none positive, “suspicious”; and 
patients with all negative OCTs, “negative.” 

The fetal heart rate during labor was recorded con- 
tinuously with external and/or internal techniques. A 
few patients experienced rapid labors and, therefore, 
did not have electronic monitoring. The tracings were 
analyzed by one interpreter according to the criteria 
provided in the Technical Bulletin published by the 
American College of Obstetricians and Gynecologists."! 
Tracings were designated “late decelerations in labor” 
when this pattern was repetitive. Decelerations pro- 
duced by artifacts, i.e., epidural blocks, supine hypo- 
tension, and hyperstimulation caused by excessive oxy- 
tocin infusion, were not scored as late decelerations for 
statistical analysis. When abnormal fetal heart rate pat- 
terns were observed, a fetal blood sample was obtained 
from the presenting part. When the fetal acid-base bal- 
ance was normal, labor was continued despite the pres- 
ence of abnormal fetal heart rate patterns. Too few 
blood samples were obtained in close proximity to de- 
livery to analyze for association of fetal outcome. 

Apgar scores of 6 or less at 1 and 5 minutes were 
considered abnormal. 
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The performance of the newborn infant in the nurs- 
ery from admission to discharge was evaluated by 
means of a neonatal morbidity score based on risk fac- 
tors suggested by Littman and Parmelee™ (Table IJ). 
The absence of each event was given a value of 1, while 
the presence of any event was given a value of 0. Thus, 
the optimum neonatal course was represented by a 
score of 9 and a score of 4 or less was considered to 
represent serious neonatal morbidity. The cumulative 
neonatal morbidity is similar in concept to the Apgar 
score in that it purposely avoids isolating single occur- 
rences. 

Correlation between results of tests evaluating fetal 
well-being and fetal and neonatal performance was 
analyzed for significance by means of a standard chi- 
square test. 

A decision to terminate a pregnancy by early delivery 
was made after consideration of all available clinical 
and laboratory information. When early delivery was 
thought advisable an attempt was made to induce 
labor. A total of 95% of patients in this series experi- 
enced spontaneous or induced labor prior to delivery. 


Results 


A total of 435 OCTs were performed on 217 pa- 
tients. There were 35 patients (16%) in the positive 
group, 52 patients (24%) in the suspicious group, and 
131 patients (60%) in the negative group. The mean 
number of tests was 2.3, with a range from 1 to 8. The 
average oxytocin infusion rate to produce a frequency 
of three contractions in 10 minutes was 5.0 mU/ min- 
ute. The mean gestational age at delivery was 38.7 
weeks (range, 32 to 45 weeks) for the negative group, 
38.5 (range, 31 to 43 weeks) for the suspicious group, 
and 37.9 (range, 28 to 42 weeks) for the positive group. 
The mean interval between the last positive OCT trac- 
ing and delivery was 8.5 days in the positive group. In 
the suspicious group, the mean interval between the 
last suspicious tracing and birth was 6.5 days, and in the 
negative group, the mean time lapse between the last 
tracing and delivery was 4.1 days. There were no sig- 
nificant differences among groups in gestational age at 
birth or in the interval between last OCT and date of 
delivery. Approximately 50% of patients in each of the 
three groups went into spontaneous labor, 45% had 
inductions by amniotomy and/or oxytocin infusion, 
and 5% had elective cesarean sections. The correlation 
between positive, suspicious, and negative OCTs and 
the various expressions of fetal and neonatal per- 
formance are shown in Table III. The results of each 
group are compared to incidence of late decelerations 
in labor, low Apgar scores at 5 minutes, and neonatal 

“morbidity scores. In the positive’ group, 10 of 30 pa- 
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Table II. Neonatal morbidity score 


Items: 

1. Respiratory distress 
. Infection 
. Ventilation assistance 
. Noninfectious illness 
Metabolic disturbance 
Convulsion 
Treatment for icterus 
Temperature disturbance 
. Feeding within 48 hours 


O 9 NID GE ge po 





This listing of neonatal complications from birth until dis- 
charge from the newborn nursery was adapted from Littman 
and Parmelee.” Items 1 to 8 are given a point of 1 when ab- 
sent, a point of 0 when present. Iter 9 is given a point of 1 if 
oral feeding occurs within 48 hours following birth and a 
voint of 0 if feeding was not possible. A total score of 9 means 
10 neonatal complication. A total score of 4, for instance, 
ndicates the presence of five complications in a given infant. 


Table HI. Fetal and neonatal performance associated 
with OCT result 








Late Apgar score | Neonatal 
decelerations só at morbidity 
in labor 5 minutes score =4 
OCT result 
Positive 10 (30*) 33 7(33) 21 6(31) 19 
(N = 35) (16%) 
Negative 21 (123) 17 &(129 6 9(127) 7 
(N = 130) (60%) ’ 
Suspicious 12 (50) 24 2(52) 4 1(52) 2 


(N = 52) (24%) 





*Numbers in parentheses are the numbers of patients 
evaluated for that particular parameter. 


stents had late decelerations in labor, an incidence of 
33%. In the negative group, 21 of 123 patients, or 17%, 
and in the suspicious group, 12 of 50 patients, or 24%, 
nad late decelerations. The numbers in parentheses in 
Table III do not match the total numbers in each 
zroup because patients with elective cesarean sections 
or stillbirths, for instance, were excluded when the per- 
centage of late decelerations in labor was calculated. Of 
the 35 patients classified as “positive” on the basis of 
“heir worst tracing, the last OCT before delivery was 
negative in six patients and suspicious in five patients. 
Low Apgar scores at 5 minutes occurred in-21% of 
infants in the positive group, in 6% in the negative 
group, and in 4% in the suspicious group. Major 
neonatal morbidity at a score of 4 or less occurfed in 
19% of infants in the positive group, in 7% in the neg- 
ative group, and in 2% in the suspicious group. Analy- 
sis of each single event of the nine items in the neonatal 
score was performed. No single event alone, such as 
respiratory distress or convulsions, showed a significant 
prevalence within the OCT groupings. The positive 
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Table IV. Cesarean section deliveries according to 
OCT results 











Primary Indicated 
cesarean by late de- 
Sections celerations 


OCT result 


Positive 34 10 29 8 80 
Negative 123 25 20 5 20 
Suspicious 50 ll 22 6 55 


group had a statistically significant higher incidence of 
late decelerations, low Apgar scores, and low neonatal 
scores. There was no significant difference in these 
measures between the negative and suspicious groups. 

Primary cesarean section deliveries, according to 
OCT results, are listed in Table IV. In the positive 
group there were 10 cesarean sections in 36 patients, or 
29%; in the negative group, 20%; and in the suspicious 
group, 22%. The rate of cesarean sections among the 
three groups did not differ significantly but cesarean 
sections, because of fetal distress signified by late decel- 
erations, were substantially higher in the positive group 
(80%) and in the suspicious group (55%) than in the 
negative group (20%). In the positive and suspicious 
groups, late decelerations tended to occur predomi- 
nantly in early labor before 5 cm of cervical dilatation, 
while in the negative group they were equally distrib- 
uted during the first and second stages of labor. There 
were eight perinatal deaths in this series (four stillbirths 
and four neonatal deaths) for an overall perinatal mor- 
tality rate of 37/1,000. There were four deaths in the 
positive group for a perinatal mortality rate of 114/ 
1,000. Of these, two infants died in utero and two died 
following delivery. One fetal death occurred at 32 
weeks associated with severe pre-eclampsia and the 
second occurred at 36 weeks, in an infant born to a 
diabetic mother. The two neonatal deaths were related 
to prematurity at 32 and 34 weeks. 

There were four deaths in the negative group, for a 
perinatal mortality rate of 31/1,000. One fetal death 
resulted from abruptio placentae and the second oc- 
curred following intrauterine transfusion for severe Rh 
disease. Two neonates died as a consequence of prema- 
ture labor and sepsis at 30 and 32 weeks. There were 
no neonatal deaths in the suspicious group. 


Comment 


The OCT is one of several procedures directed to- 
ward monitoring the fetal status in problem pregnan- 
cies. The test has been interpreted to measure respira- 
tory placental function and to provide an accurate 
assessment of individual fetal risk. Because of previ- 
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_ ously published reports, it has become common prac- 


tice to consider a positive OCT with persistent late de- 
celerations as an indicator of fetal distress and to ter- 
minate pregnancy by early delivery. 

This study was performed because of a doubt that a 
single test can be used as a sole indicator of fetal condi- 
tion. The complex relationship between maternal, pla- 
cental, and fetal function would suggest that such ex- 
pectations are unrealistic. In this blinded series of 
high-risk pregnancies, fetal and neonatal performance 
was correlated with OCT results by means of standard- 
ized criteria for testing and strictly defined mea- 
surements for outcome of pregnancies. Grouping of 
patients according to their single most ominous test, 
rather than according to the result of the last test be- 
fore delivery, was chosen in order to follow the se- 
quence of test results in a given pregnancy. 

In this population, 16% of patients had positive 
OCTs and 24% had suspicious OCTs sometime in late 
pregnancy. This incidence is higher than the 8% to 
17% reported by Freeman and colleagues’ and Schifrin 
and associates” for positive OCTs and higher than the 
9% to 22% for suspicious OCTs as reported by Hayden 
and associates and Bhakthavathsalan and co-workers.’ 
This difference may be due to a variation in pregnancy 
populations. As reported by others," % 7 the present 
series demonstrated a significant correlation between 
positive OCTs and the appearance of late decelerations 
of the fetal heart rate during labor as compared to 
negative OCTs and late decelerations. However, 67% 
of patients in the positive group were judged to have 
false positive tests because of the absence of late decel- 
erations during labor. This false positive rate is higher 
than that reported by Freeman and associates! (24%) 
and Weingold and colleagues? (48%). One explanation 
for these differences relates to the fact that active inter- 
vention by termination of pregnancy did not necessar- 
ily follow a positive OCT. However, such patients were 
retained in the positive group even though subsequent 
OCTs may have been suspicious or negative. In addi- 
tion, expectant management following a positive OCT 
permitted better control of conditions such as hy- 
pertension and diabetes. Subsequent improvement in 
maternal and fetal function may have resulted in a 
lower incidence of fetal distress during labor. The 
Apgar and neonatal morbidity scores of the’ positive 
group indicated that approximately 20% of infants are 
at high risk immediately following birth and also dur- 
ing the neonatal period, while the negative group ex- 
perienced a substantially lower incidence of low Apgar 
scores (6%) and also a low incidence of neonatal ‘mor- y 
bidity (7%). The two stillbirths in the positive group 
need further explanation. One fetus died at 32 week? 
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gestation. in a patient with severe pre-eclampsia and 
concomitant acute pyelonephritis. Fetal heart tones 
disappeared a few hours after admission to the hospital 
while efforts were primarily directed toward stabiliza- 
tion of the condition of this seriously ill patient. It is 
highly unlikely that intervention would have occurrec 
on ‘the basis of a positive OCT result. The seconé 
stillbirth occurred in a patient with Class C insulin- 
dependent diabetes who had been admitted to the 
hospital for control. The lecithin-sphingomyelin ratio 
was 1.6 at 36 weeks’ gestation and fetal, heart tones 
were lost 2 days later. Delivery was planned at 37 weeks 
when the- lecithin/sphingomyelin ratio was expected to 
be mature. It is possible that in this patient earlier in- 
tervention may have occurred if the positive OCT re- 
sult had been revealed. 

In the negative group, 17% of patients had late de- 
celerations in labor or a false negative OCT. This inci- 
denice is higher than that reported by Freeman and 
colleagues! and Schifrin and associates? who reported a 
rate of 3% to 9% in a population with a variety of 
prenatal complications.-However, Arias and Zamora” 
reported a 19%, false negative rate in patients with 
chronic hypertension. 

Patients with suspicious OCTs showed a 24% rate of 
late decelerations in labor but no increase in low Apgar 
scores or neonatal morbidity when compared to the 
negative group. 

The findings in the present study stress the limitation 
of the OCT and emphasize the importance of clinical 
judgment in the high-risk pregnancy. Even when the 
OCT was positive, 61% of infants did not show late 
decelerations, low Apgar scores, or significant neonatal 
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ji morbidity. If the limitations in. the evaluation of fetal 


status are accepted, findings of the present study may 
be used in clinical management. In a high-risk preg- 
nancy, if the fetus has immature lungs determined by 
surfactant measurement of amniotic fluid and the ma- 
ternal condition is amenable to treatment, thereby in- 
directly improving the fetal environment, then preg- 
naricy should be managed expectantly as premature 
delivery always carries an increased risk of morbidity 
and mortality in the nursery. 

When delivery has been decided upon dee consid- 
eration of all clinical information and other laboratory 
tests such as estriol values, induction of labor rather 
than primary cesarean section is usually indicated. In 
this study 78% of patients were delivered vaginally and 
there was no significant increase of cesarean sections in 
the positive and suspicious groups as compared with 
the negative group. Induction should be done in a set- 
ting where continuous fetal monitoring during labor 

‘can be performed in order to recognize fetal distress. 
Delivery of high-risk pregnanciés should be performed 
in a hospital setting where intensive neonatal care is 
available, since this study has shown that a fetus is at 
high risk because of premature labor and neonatal 
complications occur ata much higher rate than that 
reported in the general population even if all prenatal 
testing procedures are normal. 


We are indebted for nursing assistance to Mrs. Fran 
Dennis, Mrs. Carol Nelson, and Mrs. Debbie Timmons, 
‘and to members of the obstetric house staff of the Uni- 
versity of California, Los Angeles Hospital for their 
cooperation, 
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Suppression of threatened premature labor 
by administration of cortisol and 
17a-hydroxyprogesterone caproate: A comparison 


with ritodrine 
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A shift in progesterone-to-estradiol balance to estradiol dominance is assumed to be a prerequisite 
for regular uterine contractions. To antagonize this effect in premature labor 24 consecutive women 
were treated with intravenous cortisol fer 3 days and with weekly intramuscular injections of 
17a-hydroxyprogesterone caproate (17 OHP-C). Twenty-four similar patients treated with ritodrine 
served as a reference group. The delivery was postponed by at least 1 week in 21 patients (87.5%) 
in the steroid treatment group and in 18 patients (75%) in the ritodrine group. The premature labor 
lasted for 5.1 + 0.4 hours (mean + SEM) with steroid therapy and for 2.2 + 0.3 hours with ritodrine. 
In singleton pregnancies the gestational length and birth weight of the newborn infants were greater 
in the steroid treatment group (N = 23, 39.1 + 0.3 weeks, 3,460 + 119 gm) than in the ritodrine 
group (N = 24, 37.7 + 0.4 weeks, 3,106 + 118 gm). Steroid treatment suppressed serum estradiol 
concentrations (maximally by 60%) and, to a lesser extent, testosterone, estriol, and progresterone 
levels (maximally by 30%). (AM. J. OBSTET. GYNECOL. 138:404, 1980.) 


PROGESTERONE (P) and estradiol-178 (Ex) regulate 
human myometrial function during pregnancy and at 
delivery. P is assumed to have a sedative effect and its 
withdrawal is believed to be a prerequisite for the spon- 
taneous onset of labor.! On the other hand, E; simu- 
lates uierine muscle fibers both in vitro and in vivo.? 
Serum E; levels increase prior to the initiation of term 


labor? and are higher in laboring than in nonlaboring 


women at term.‘ However, large doses of P,’ synthetic 
progestins,’ or glucocorticoids,” which reduce the pla- 
cental synthesis of E,, are unable to inhibit threatened 
premature labor. A shift to P dominance in the P-to-E, 
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balance by either increasing the serum level of P or 
decreasing the E; level alone is thus ineffective in sup- 
pressing premature uterine contractions. It is not 
known whether a simultaneous change in both of these 
steroids in the direction of P dominance would be more 
effective than alteration’ of a single hormone level. In 
the present study the action of P was potentiated by 
17a-hydroxyprogesterone caproate (17 OHP-C), which 
prevented premature labor better than a placebo in 
women at risk for this complication.® Ey synthesis was 
simultaneously suppressed by cortisol, which rapidly 
reduces the fetoplacental synthesis of estrogens’ and 
accelerates the synthesis of fetal pulmonary surfactant.’ 
We shall describe here the clinical and endocrinologic 
results obtained by this therapy and compare the re- 
sults with the effects of ritodrine, a beta-adrenergic 
agonist often used for this purpose. 


Patients and methods 


Patients. Forty-eight women admitted between weeks | 
27 and 36 of gestation because of threatened prema- 
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Table I. Clinical data (mean + SEM) of the patent pozwulation in both groups 





‘Gestational weeks 
Age (yr) Parity at start of therapy 


25.5 2°11 
25.9 + 1.0 


Steroid therapy 
Ritodrine therapy $ 


ture labor entered this investigation. The first 24 pa- 
tients were treated with the steroids and the subsequent 
24, with ritodrine. The clinical data for these groups 
were similar (Table I). Periods of contractions had 
lasted for 30 minutes prior to initiation of medication, 
the tocolysis index (Table II)® varying from 2 to 6. 
During these periods, regular, painful contractions 
were recorded at least every 10 minutes. No premature 
rupturing of the membranes, uterine bleeding, or man- 
ifest diabetes was observed. The steroid treatment 
group included 13 primiparous women and the ritod- 
rine group, 12. One case of gestational diabetes and 
one twin pregnancy were diagnosed in the steroid 
treatment group, and one case each of gestational dia- 
betes, pyelonephritis, pre-eclampsia, and bronchial 
asthma were diagnosed in the ritodrine group. The 
gestational length was calculated from the first day of 
the last menstruation. Following successful tocolytic 
therapy (the treatment was considered successful when 
delivery was postponed by at least 7 days), four patients 
in each group were delivered at term either vaginally, 
after artificial induction of labor, or by cesarean 
section, 

Tocolytic therapy. Steroid treatment was initiated by 
a simultaneous iritramuscular injection of 250 mg of 17 
OHP-C and an intravenous bolus of 100 mg of cortisol 
followed immediately by infusion of 150 mg of cortisol 
in 500 ml of 5% glucose over 2 hours. The intravenous 
injection of 100 mg of cortisol was repeated on the 
second and third days at 8:00 am. Also 250 mg of 17 
OHP-C was administered intramuscularly at 8:00 am 
on the third day and then weekly until the thirty- 
seventh week of gestation. 

Ritodrine (50 mg in 500 ml of 5% glucose) was in- 
fused initially at a rate of 50 wg/min for 10 minutes. 
The dose was increased by 50 ug/min at 10-minute 
intervals until uterine relaxation occurred. If there 
were any serious subjective disorders or a decrease cf 
as much as 20 mm Hg in systolic blood pressure or 10 
mm Hg in diastolic blood pressure, the infusion was 
terminated until the pressure returned to normal and 
was then restarted. The infusion was maintained at the 
lowest effective dose for at least 48 hours. This intrave- 
nous therapy was then followed by intramuscular in- 
jections of ritodrine (20 mg three times a day) for 2 
* days. During the intravenous therapy the patients in 


Tacolysis-index 
8+ 0.2 33.4 + 0.4 3.2 + 0.3 
8+ 0.2 32.8 + 0.6 3.1403 





Contractions @ Irregular Regular — — 

Rupture of 8 — High or — Low 
membranes questionable 

Bleeding 6 Spotting Bleeding — — 

Dilatation of L 2 3 4or 
cervix (cm) more 


both groups were in a lateral or oblique side posi- 
tion and external cardiotocography was performed 


regularly. 


Assays. Twelve patients in the steroid group and 13 
in the ritodrine group were monitored endocrino- 
logically. The serum levels of P, Ey, estriol (E3), and 
testosterone (T) “were determined from the venous 
blood samples taken immediately before the initiation 
of therapy, 3 and 6 hours afterward, and at 4:00 pm on 
the next 4 days. Serum was obtained by clotting and 
centrifugation and samples were stored at — 20° C until 
assayed in duplicate. 

P, Ez, and T were determined by radioimmunoassays 
with iodinated ligands, as previously described.!! Total 
Es was measured with commercial radioimmunoassay 
kits (The Radiochemical Centre, Amersham, England), 
In brief, aliquots of the standards and unknown sam- 
ples were first subjected to enzyme hydrolysis. Dupli- 
cate aliquots of the hydrolyzed samples were taken for 
radioimmunoassay and incubated with the antibody 
and tracer for 24 hours. Separation of antibody-bound 
and free hormone was achieved by ammonium sulfate 
precipitation. The intra-assay and interassay coeffi- 
cients of variation were below 10% in all the assays. 

The formula observed value — initial value x 100 

initial value 
was used to standardize the findings of the different 
parameters. , 

Student's t test was used for the statistical analysis of 

the results. 


Results 


Clinical results. An inhibition of premature uterine 
contractions was initially obtained in 21 women in the 
steroid treatment group (three failures) and in 22 in 
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Table III. Patients delivered within 1 week of treatment 




















Gestational 


Complications 
week at therapy 


of pregnancy 


1 25 2 36 Steroids "2,660 — 
2 22 1 35 4 Steroids 36 3,460 = 

20 1 28 6 Steroids 14 A: 920* Twin pregnancy 

: B: 9007 oye 

4 37 2 35 6 Ritodrine 34 2,740 — 
5 25 1 36 3 Ritodrine 40 3,680 ~ 
6 26 5 35 6 Ritodrine 7 2,720 — 
7 24 2 . 36 3 Ritodrine 30 2,580 — 
8 19 l 35 C Ritodrine 42 2,270 Pyelonephritis ac 
9 23 2 32 3 Ritodrine 104 2,120 Partial placenta previa 


*Neonatal neurological disorders: 
+Died of respiratory distress syndrome. 


Table IV. Success rate of tocolysis (total material) 









Duration of 
premature labor (hr) 


Steroid therapy 24 5.1 
Ritodrine therapy 24 2.2 


eee 
+0 


$ 


Prolongation of 


pregnancy (days) 


3 












No. of neonates in different weight groups 





21 (87.5%) 2 19 
18 (75.0%) 3 7 14 


*The difference between the groups is significant (p < 0.001). 


Table V. Results (mean + SEM) of the tocolytic 
therapy in women with a single fetus 


weight 
No. At delivery (gm) 


Steroid therapy 23 33.8+0.4 39.1+40.3 3,460 + 119 






Birth 






tions. All the infants in the ritodrine group survived. 
One had an Apgar score of 4 at 1 minute and 6 at 5 
minutes owing to an aspiration syndrome and also 
showed signs of mild cerebral lesions. Two others had 
transient postpartum asphyxia. 

The mean birth weight of the infants and the mean 


Ritodrine 24 398+0.6 37.7404 3106+ 118 gestational length in the singleton pregnancies were 
therapy greater in the steroid treatment group than in the 
Significance NS p< 0.01 p < 0.05 ritodrine group (Table V). The number of days gained 


of difference 3 


NS: Not significant. 


the ritodrine group (two failures). Regular uterine con- 
tractions reappeared in four women receiving ritod- 
rine within one week. Delivery occurred in all these 
women in spite of reinitiated ritodrine therapy. There 
was thus a 75.0% success rate in the ritedrine group 
and an 87.5% success rate in the steroid treatment 
group. The details of the failures are presented in 
Table II. The duration of premature labor was sig- 
nificantly shorter in the ritodrine-treated women than 
in those receiving steroids (Table IV). Ten women in 
the ritodrine group and six in the steroid treatment 
group gave birth to infants weighing less than 3,000 gm 
(Table IV). One infant in the steroid treatment group 
(the 900 gm B infant of twins) died of respiratory dis- 
tress syndrome. The A twin survived but showed neu- 
rological disorders. All the other infants in this group 
had an Apgar score of 7 or more and had no complica- 


. 


after the therapy (38.1 + 4.3) was not significantly 
greater in the steroid group than in the ritodrine group 
(35.9 + 5.7). This may be due to the fact that steroid 
treatment was initiated in women with an approxi- 
mately l-week-longer gestational time compared to 
those in the ritodrine group. The significances of the 
differences in the results remain unchanged, even if 
the four cases in both groups with induced delivery at 
term are excluded. 

Endocrinologic results. There were no significant 
differences between the groups in the initial serum 
values of P, Ep, Ez, or T (Table VI). 

Both P and E, displayed a rapid decline and E, and 
T, a retarded decline from the initial level in the steroid 
treatment group (Fig. 1). The maximal decrease in the 
Ey level (about 60%) and in P, E, and T concentrations 
(about 30%) was observed on the first day after ihe 
initiation of therapy. The pretreatment levels of these 
hormones were achieved by the third or fourth day 
after commencement of the therapy. 
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Table VI. Steroid hormone levels (mean + SEM) in the treatment groups before therapy. 











Group P (nmoles/L) Ez(nmoles/L) E3(nmoles/L) T (nmoles/L) 
Steroid therapy (12)* 471 + 33 45.5 + 4.1 329 + 32 6.2 + 1.0 
Ritodrine therapy (13)* 386 + 67 61.3 + &1 282 + 49 4.8 +0.7 


*Number, 


The ritodrine group showed a significant fall in the 
serum level of E, at 3 hours, whereas the P, Ez, and T 
concentrations did not change (Fig. 1). 


Comment 


The present study employs a new modification of 
hormonal therapy for the suppression of uterine activ- 
ity in preterm labor, a combination of ccrtisol and 17 
OHP-C. This combined treatment was at least as effec- 
tive as a widely used therapy with ritodrire. The initial 
success rate of about 92% and the inhibition of prema- 
ture labor for at least 1 week in 75% of the ritodrine- 
treated cases closely corresponds to previous observa- 
tions.” The simultaneous administration of progestin 
and glucocorticoid may have a dual inhibitory effect on 
uterine contractions: a direct suppressive action on the 
myometrial cells and an indirect action through inhibi- 
tion of synthesis and activation of catabolism of pros- 
taglandins (PGs). At the cellular and subcellular level, 
17 OHP-C may favor the hyperpolarizing effects of P 
on myometrial sarcolemma and decrease the free cal- 
cium concentration within the cells,” thus promoting 
relaxation of the uterus. A crucial step in the synthesis 
of PGs is the release of the lysosomal enzyme phos- 
pholipase A», which specifically removes PG precursor 
acids, thus providing substrate for the formation of 
PGs. Glucocorticoids are able to arrest the release from 
phospholipids of the fatty acid substrate required for 
PG synthesis. This effect is caused through induction 
of the biosynthesis of a factor which acts as a phos- 
pholipase A, inhibitor.’ Many animal experiments 
point to the P-to-E, balance as an important regulator 
of PG synthesis and catabolism. A decrease in P and a 
rise in E in the blood possibly induce the decidual 
lysosomes to become labile. Our medication coun- 
teracts this alteration in the P-to-F, balance. The en- 
zyme PG dehydrogenase (PGDH) catalyzes the catabo- 
lism of PGs. In animal experiments, treatment with P 
was followed by an increase in PGDH, whereas E; re- 
duced PGDH activity.” Our treatment regimen might 
. thus enhance the activity of PGDH and consequently 
reduce PG concentration. A retarded suppressive ef- 
fect of the steroid treatment on uterine contractions is 
in good accord with the assumption that this therapy 
mainly acts by modifying the metabolism of PGs and 
“only secondarily by direct action on the myometrial 


PER CENT OF INITIAL LEVEL 
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Fig. 1. Mean relative changes in serum P, Eo, Eg, and T levels 
compared with pretreatment values in patients treated with a 
combination of cortisol and 17 OHP-C {o—o), or with rito- 
drine alone (e——e). The significances of the differences from 
the pretreatment level are indicated by asterisks. *P < 0.05. 
**P < 0.01. ***P < 0.001. 


cells. The fetoplacental synthesis of E, and E; was re- 
duced in our patients, as also noted previously after 
maternal glucocorticoid treatment.’ This is due to a 
decrease in the supply of dehydroepiandrosterone sul- 
Zate from both fetal and maternal adrenals. The pla- 
zental synthesis of P is independent of the administra- 
dion of cortisol. The decline in the serum P level by 
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about 30% found in this study is thus likely to be asso- 
ciated with the administration of 17 OHP-C. This 
might inhibit those placental enzymes which convert 
cholesterol to P. This hypothesis is indirectly supported 
by observations in vitro, which demonstrated that the 
conversion of pregnenolone to P in the tissue of cor- 
pora lutea of early pregnancy was markedly inhibited 
by different progestins. The decrease in the serum P 
level could also be due to activation of the liver enzymes 
responsible for P metabolism. These enzymes can be 
artificially induced and synthetic progestogens are po- 


October 15, 1980 
Am. J. Obstet. Gynecol. 


tent inducers of various enzymes. The hormonal 
changes observed were of short duration and did not 
disturb fetal well-being. The use of 17 OHF-C during 
late pregnancy is not considered hazardous with regard 
to either masculinization of the female fetus or devel- 
opment of malformations.® : 

A combination therapy with cortisol and 17 OHP-C 
results in a shift in the P-to-E, balance to P dominance. 
This change seems to have suppressive action on pre- 
mature labor. 
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Pregnancy and systemic lupus erythematosus 


MARK T. HOUSER, M.D. 
ALFRED J. FISH, M.D. 
GEORGE E. TAGATZ, M.D. 
PRESTON P. WILLIAMS, M.D. 
ALFRED F. MICHAEL, M.D. 


Minneapolis, Minnesota 


Eleven patients with 18 pregnancies occurring during the course of systemic lupus erythematosus 
(SLE) were reviewed. Ten had long-standing lupus glcnerclonephritis and a single patient 
developed glomerulonephritis during pregnancy. Patierts w2re divided into those without (Group A) 
and those with (Group B) clinical evidence of.renal diszase or active SLE at conception. In Group A 
there were 10 pregnancies in five patients; all pregnarcies were uncomplicated, except for mild 
superimposed pre-eclampsia in two, and ail resulted ir term delivery. Eight pregnancies in six 
patients occurred in Group B; four pregnancies were conp! cated by severe (2) or mild (1) 
superimposed pre-eclampsia and the onset of glomert onephritis (1), resulting in three premature 
deliveries and a spontaneous abortion. The remaining “our sregnancies were uncomplicated but 
resulted in one term delivery, one elective abortion, ard two spontaneous abortions. None of the 
patients developed either renal failure or a rapidly progress ve course following pregnancy. 


(AM. J. OBSTET. GYNECOL, 138:409, 1980.) 


SYSTEMIC LUPUS ERYTHEMATOSUS (SLE) usually 
occurs in female subjects during the second, third, and 
fourth decades of life. Consequently, the advisability of 
pregnancy is one of the difficult decisions confronting 
many of these patients and their physicians. Published 
reports have generally described an unpredictable ma- 
ternal course during pregnancy with high rates of fetal 
wastage and exacerbation of SLE during the postpar- 
tum period. These complications have been particu- 
larly severe in patients with lupus nephritis.’ Recently, 
we described a group of patients with lupus erythema- 
tosus (LE) occurring within the first two decades of 
life.” We now report our experience with pregnancy in 
this well-defined population. 


Material and methods 
Population. Eighteen pregnancies in 1: patients, oc- 
curring between August, 1966, and November, 1979, 
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Table I. Summary of renal disease and therapy 
during the initial course 5 to 17 years prior to 
pregnancy 






















Clinical 
renal 
diseaset 


Renal 
histology 
scoret 








Initial 
therapy§ 


Lupus 
nephritis t 








1 (12*) DP Severe Severe P,A 
2 (5) MES Severe Severe P,A 
3 (1) MES Moderate Severe Cc 
4 (10) FP Severe Severe P,A 
§(15) >- DP Severe Severe P,A 
6 (9) DP Severe Severe PA 
7 (16) MEM Severe Severe P,A 
8 (18) MEM Moderate Moderate  P, A, Cy 
9 (41) MES Moderate Moderate P,A 
10 (17) MES Moderate Severe PLA 
ll — — None S 





*Numbers m parentheses refer to patient identification 
numbers in a previous publication." 

tMorphologic classification of the most abnormal biopsy at 
any time during this period.? DP = Diffuse proliferative lupus 
nephritis; FP = focal proliferative lupus nephritis; MES = 
mesangial lupus nephritis; MEM = membranous lupus ne- 
phritis. 

Based on lowest GFR and/or highest level of protein ex- 
cretion at any time during this period. Severe = GFR < 65 
ml/min/1.73 sq m and/or urinary protein excretion >2.5 mg/ 
24 hours. Moderate = GFR 66 to 90 ml/min/ 1.73 sq m and/or | 
urinary protein excretion 0.2 to 2.4 gm/24 hours. 

§C = Cortisone; P = prednisone; A = azathioprine; Cy = 
cyclophosphamide; S = salicylates. 
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Table II. Summarization of course during pregnancy and post partum 


Prepregnancyt 
















































‘ Clinical Clinical Duration 
Case Clinical renal Therapy" Clinically renal Superimposed of 
No. * activityt disease§ (mg) active lupus disease pre-eclampsia gestation 
Group A: Patients with no evidence of clinical renal disease or clinical activity of SLE at the onset of pregnancy 
la (12) 9 0 6 P 20 QOD 0 0 Term 
Ib il 0 0 P 15 QOD 0 0 0 Term 
2a (5) 12 0 G P 30 QOD 0 0 0 Term 
2b 15 0 GO P 30 QOD 0 0 0 Term 
3a (1) 8 0 (W -C 100 QD 0 0 0 Term 
3b ` 10 0 c C 50 QD 0 0 0 Term 
4a (10) 12 0 G None . 0 0 0 Term 
4b 13 0 C None 0 0 0 Term 
5a (15) 5 0 c P 20 QOD 0 Mod. Mild Term 
5b 7 0 CG P 20 QOD 0 Mod. Mild Term 
Group B: Patients with evidence of clinical renal disease or clinical actiwity of SLE at the onset of pregnancy 
6 (9) 17 + G P 75 QOD + 0 0 Term 
A 125 QD 
7 (16) 7 + Sev. P 25 QOD + Sev. Sev. 35 wk 
, C-section 
8a (18) 6 0 Moc P 25 QOD 0 Mod. 0 12 wk 
i E-abortion 
8b 9 0 Moc P 25 QOD 0 Mod. 0 10 wk 
S-abortion 
9 (41) 10 0 Mod. P 25 QOD 0 Mod. Sev. 20 wk 
S-abortion 
10a (17) 9 + Mod. P25 QOD + Mod. 0 10 wk 
A50 QD | S-abortion 
10b 10 + Moa P 20 QOD + Mod. Mild 34wk 
A 50 QD 
Ik 10 + 0 S + Sev. 0 36 wk 
C-section 





Abbreviations: Cesarean section (C-section); elective abortion (E-abortion); spontaneous abortion (S-abortion); respiratory dis- 
tress syndrome (RDS); every other day (QOD). 

*Numbers in parentheses refer to patient identification numbers in a previous publication.” 

{Refers to patient's status during 6-month period prior to pregnancy. 

$Clinical activity of SLE, renal disease, and presence of toxemia indicated as absent (0), present (+), moderate (Mod.), and severe 
(Sev,). ` 

Based on glomerular filtration rate and urinary protein excretion (see text or Table 1). 

"Therapy shown as prednisone (P), azathioprine (A), cortisone (©), and salicylates (S). 


were reviewed. Fifteen pregnancies in nine patients 
were managed by us prior to and throughout gestation, 
One patient (Case 11) was first seen in the third trimes- 
ter coincident with the onset of lupus glomerulone- 
phritis and one patient (Case 4) had two pregnancies 
occurring 3 and 4 years after leaving our care. 

Table I summarizes the renal histology, the severity 
of the clinical renal disease, and the therapy during the 
initial course of LE that occurred 5 to 17 vears prior to 
pregnancy. Clinical renal disease, documented by 
changes in glomerular filtration rate (GFR) and pro- 
teinuria, was evident in 10 patients (Cases 1 to 10) at 
some time during this period. All patients had active, 
multisystem LE; 10 patients (Cases I to 10) received 
steroids, and all but two patients (Cases 3 and 11) re- 
ceived azathioprine and/or cyclophosphamide as part 
of their initial therapy. 

Serologic evaluation. Multiple serologic determina- 


tions were done on all patients during the course of LE. 
These included measurements of C3, CH50, and 
fluorescent antinuclear antibodies, as previously de- 
scribed.? In addition, sera maintained at —70° C were 
available from 12 pregnancies. In 11, the nearest spec- 
imen obtained prior to the onset of pregnancy (1 week 
to 5 months) was examined retrospectively for immune 
complexes by the solid and Auid phase Clq binding 
assays* + and for antinative deoxyribonucleic acid 
(anti-nDNA) antibody by the Crithidia luciliae assay.? 
In one pregnancy, the earliest available serum follow- 
ing conception was examined (4 months). 

Clinical activity. Clinical activity of SLE was defined 
as the composite of symptomatology, serology, and re- 
quirement for immunosuppressive therapy. Patignts 
considered to have no clinical activity had absent or 
minimal symptomatology. which was readily controlled , 
with low-dose steroid therapy, and on serologic exami- 
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Number 4 
Postpartum Infants 
Clinically | Clinical 
active renal Apgar Score | Neonatal 






lupus disease Weight | (1 min/3 nin) 


COUTSE 


0 0 F 3,050 9/9 Benign 
+ 0 M = 3,200 - Benign 
0 0 M — 3,290 6/9 Benign 
0 0 F 2,750 6/7 Benign 
0 0 M 3,000 9/10 Benign 
0 0 M 3,470 8/10 Benign 
0 0 F 3,100 8/9 Benign 
0 0 F 3,685 8/9 Benign 
0 0 F 2,200 8/9 Benign 
+ 0 M 2,250 6/9 Benign 
+ 0 M 2850 9/9 Benign 
+ Sev M 2,350 5/7 Mild RDS 
0 Mod 

0 Mod 

0 Mod 

+ Mod 

+ Mod. F 1,540 718 Benign 
+ Mod. M 2,530 718 Benign | 


nation had normal levels of C3, CH50, and Clq bind- 
ing activity and had no anti-nDNA antibody. Patients 
designated as having clinically active SLE displayed 
single-system or multisystem symptomatology, exhib- 
ited serologic evidence of activity with hypocomplemen- 
temia, circulating immune complexes, and anti-nDNA 
antibody, or required treatment with high-dose predni- 
sone and azathioprine to suppress disease activity. 
Renal disease. Impairment of renal function was 
clinically assessed as previously described.? A diagnosis 
of severe clinical renal disease was made if the patient 
demonstrated a GFR of less than 65 ml/min/1.73 sq m 
and/or urinary protein excretion greater than 2.4 
gm/24 hours; moderate clinical renal disease was 
classified as a GFR of 66 to 90 ml/min/1.73 sq m and/or 
urinary protein excretion of 0.2 to 2.4 gm/24 hours, 
and no clinical renal disease was classified as a GFR of 
greater than 90 ml/min/1.73 sq m and no proteinuria. 


5 Results 


Patients were divided into two groups, those without 

(A) and those with (B) evidence of clinical renal disease 

. and/or clinical activity of SLE in the immediate pre- 

„pregnancy period (Table 11). Duration of SLE was 5 to 
17 years (mean 10 years) prior to conception. 
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Prepregnancy period. Five patients (Cases | to 5) 
had neither clinical renal disease nor active SLE in the 
immediate period antedating pregnancy. One patient 
(Case 2) had low-titer anti-nDNA antibody but was in- 
cluded in Group B because of a long-standing asymp- 
tomatic course and a lack of other serologic parameters 
of active SLE, 

Six patients (Cases 6 to 11) had evidence of clinical 
renal disease and/or active SLE in the immediate pre- 
pregnancy period. Four patients (Cases 7 to 10) had 
clinical renal disease; two patients (Cases 7 and 8) had 
membranous lupus nephritis with severe and moderate 
clinical rena] ‘disease, respectively, and two patients 
(Cases 9 and 10) had mesangial lupus nephritis and 
moderate clinical renal disease. Four patients (Cases 6, 
7, 10, and 11) had active SLE; three patients (Cases 6, 
1G, and 11) had symptomatic arthritis, one patient 
(Case 7) exhibited severe lupus dermatitis, and one pa- 
tient (Case 11) also had seizures. On serologic testing, 
three patients (Cases 6, 10, and 11) demonstrated 
hypocomplementemia, one patient (Case 6) had circu- 
lating immune complexes, and one patient (Case 7) 
showed high-titer anti-nDNA antibody. 

Hypertension was present only in Case 7 prior to 
pregnancy and it was readily controllable with thiazide 
diuretics and methyldopa. , 

Pregnancy and delivery. A change in clinical renal 
disease and/or clinical activity of SLE occurred in five 
patients (Cases 5, 7, 9, 10, and 11) during pregnancy. 
Four patients (Cases 5, 7, 9, and 10) developed su- 
perimposed pre-eclampsia. Two patients (Cases 5 and 
10) developed mild hypertension and proteinuria, 
which did not effect the obstetric course of either 


7 
7 


pregnancy in Case 5 and were associated with prema- 
ture labor during the second pregnancy in Case 10. 
Severe hypertension and proteinuria developed in the 
other two patients with superimposed pre-eclampsia 
and resulted in early cesarean section (Case 7) and a 
spontaneous abortion (Case 9). Only one patient (Case 
11) exhibited a change in the clinical activity of SLE. 
She had a severe, acute exacerbation in the third 
trimester associated with the development of severe 
clinical renal disease. Following early cesarean section 
and improvement with high-dose prednisone, a renal 
biopsy was performed in the postpartum period which 
demonstrated focal proliferative lupus nephritis. None 
af the other patients had any changes in therapy dur- 
ing gestation. All except one (Case 3) were treated with 
high-dose daily parenteral steroids at the time of deliv- 
ery with subsequent ‘tapering to baseline after 2 to 4 
weeks. 

All offspring of patients in Group A were delivered 
at term and had a benign neonatal course (Table 11). 
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Of the pregnancies in Group B, only one resulted in 
term delivery. Severe superimposed pre-eclampsia and 
lupus nephritis necessitated premature delivery by ce- 
sarean section in two patients and mild superimposed 
pre-eclampsia was associated with spontaneous prema- 
ture delivery in one patient. There was one elective 
abortion for nonmedical reasons, and three spontane- 
ous abortions occurred. There were no perinatal 
deaths and only one infant (in Case 7) had mild respira- 
tory distress syndrome. Only one congenital anomaly 
was recognized in this population as the infant in Case 
11 had a unilateral multicystic, dysplastic kidney. In all 
pregnancies, term delivery occurred in 61%; prema- 
ture delivery, in iG: 6%; and spontaneous abortion in 
` 16.6%. 

Postpartum period and iiwan. Changes in clini- 
cal renal disease and/or clinical activity of SLE oc- 
curred i in seven patients (Cases 1, 5, 6, 7, 9, 10, and 11) 
during the postpartum period. Improvement in clinical 
renal disease occurred in all five patients (Cases 5, 7, 9, 
10, and T1) who had deterioration of tenal e 
during pregnancy. Four patients (Cases 5, 7, 9, and 
10) returned to their prepregnancy state a 
ing delivery and one patient (Case 11) was improved 
with steroid therapy. Four patients (Cases 1, 5, 6, and 
11) demonstrated changes in clinical activity. Two pa- 
tients (Cases 1 and 5) in Group A developed mild ar- 
thritis without other symptoms or serologic abnormal- 
ity following their second pregnancies. In each case, 
spontaneous resolution of symptoms occurred without 
a change in therapy. One patient (Case 6) had an in- 
trauterine contraceptive ‘device inserted following de- 
livery and developed endometritis and a clinical ex- 
acerbation of SLE four months later. As such, this 
change in disease activity was probably unrelated to 
pregnancy. 

Ina follow-up of 4 months to 12 years (mean 4 years) 
there have been no deaths, no patient has developed 
end-stage renal failure, and none developed a rapidly 
progressive course following pregnancy. 


Comment 


The effect of pregnancy on SLE has been a subject of 
controversy and contradiction since the original report 
appeared in 1952.6 Most studies document high fetal 
wastage and prematurity associated with increased 
rates of exacerbation during gestation and in the 
postpartum period.' In particular, patients with lupus 
nephritis seem to suffer high rates of fetal wastage and 
maternal morbidity and death although certainly fa- 
vorable reports exist, especially in patients with inactive 
SLE prior to pregnancy." 

It remains difficult, however to evaluate the risk for 
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any isolated pregnancy in patients with lupus ne- 
phropathy because of the incomplete documentation 
of clinical activity, serologic abnormalities, renal func- 
tion, and therapy in most of the previously reported 
cases. 

From a well-defined and unique population of pa- 
tients who developed SLE during the first two decades 
of life, we characterized the clinical course of 18 preg- 
nancies in 11 patients. All initially had active mul- 
tisystem LE and 10 had documented pre-existing lupus 
nephropathy. The outcome clearly differentiated those 
without (Group A) and those with (Group B) evidence 
of active SLE and/or clinical renal disease prior to con- 
cepticn. In Group A, all but two pregnancies were un- 
complicated; one patient had mild superimposed pre- 
eclampsia during both of her pregnancies. In Group B 
there were four. pregnancies complicated by mild (1) 
and severe (2) superimposed pre-eclampsia and the 
acute onset of lupus nephropathy (1), leading to a 
spontaneous premature delivery, one spontaneous 
abortion, and two other premature infants delivered by 
cesarean section. The remaining four pregnancies in 


- this group were uncomplicated but resulted in one 


term delivery, one elective abortion, and two spontane- 
ous first-trimester abortions. Maternal morbidity was 
low and there were no maternal deaths. Changes in 
renal functional status during gestation were noted 
only in those patients with superimposed pre-eclampsia 
and the single patient with active lupus nephritis. Fol- 
lowing delivery, renal function returned spontaneously 


to prepregnancy status in the former patients and 


was improved with prednisone therapy in the latter 
patient. None of the patients developed renal failure or 
had a rapidly progressive course following pregnancy. 

Fetal morbidity and mortality ` rates were also low. In 
all pregnancies, prematurity occurred in 16. 6%, which 
is increased as compared to the incidence in the general 
population (8.6%, Minnesota Department of Health 
Statistics). Spontaneous abortions also occurred in 
16.6% of all pregnancies, which is comparable to the 
quoted abortion rates in the general population of 15% 
to 22% of clinically recognized pregnancies,'*~ 

In Group B, however, prematurity (37.5%) and 
spontaneous abortion (37.5%) occurred with a much 
higher than normal incidence. The single congenital 


anomaly, a unilateral multicystic, dysplastic kidney, oc- 


curred in the infant born to the only patient not receiv- 
ing steroids during early embryogenesis. 
We conclude that although pregnancy in patients 


» with lupus nephropathy must be managed as a high- 


risk condition, the likelihood of unfavorable outcome 
in patients without abnormal renal function or active 
SLE seems small. However, patients with clinical renaf 
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disease or evidence of active SLE are at higher risk for 
superimposed pre-eclampsia, spontaneous abortion, 
and prematurity although with intensive medical and 
obstetric management there appeared to be no long- 
term risk to maternal well-being. 
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Uterine and ovarian artery blood flow in the rhesus 


monkey near term 


M. MAURICE ABITBOL, M.D. 
EMERICK DEMETER, M.D. 
THIERRY BENAROSH 


Jamaica, New York 


Uterine and ovarian artery blood flow (UABF and OABF) were measured in six pregnant monkeys 
near term by means of the electromagnetic flowmeter. The average UABF was 21.4 ml/min and 
OABF was 1.9 ml/min. Complete aortic occlusion reduced UABF from 21.4 to 2.4 ml/min, while 
OABF increased from 1.9 to only 2.1 ml/min. In six pregnart monkeys near term, chronic partial 
constriction of the abdominal aorta for an average of 10 days produced a parallel reduction in UABF 
but no increased circulation through the ovarian or round iigament arteries. The ovarian arteries 
were not visualized on angiography in these pregnant monkeys even when the abdominal aorta was 
acutely or chronically constricted: the uterine arteries were readily seen. The authors concluded that 
acute or chronic aortic constriction in the pregnant monkey at term results in a noncompensated 
uterine blood flow (UBF) reduction. The possible implications in pregnant women are discussed. 


(AM. J. OBSTET. GYNECOL. 138: 414, 1980.) 


ALTHOUGH the most important pathway supplying 
blood to the uteroplacental unit is the uterine arteries, 
anastomotic circulation around these arteries is also 
crucial, especially when the abdominal aorta is com- 
pressed by the pregnant uterus." 2 A major role has 
been attributed classically to the ovarian arteries as a 
secondary pathway for this anastomotic circulation.*: 4 
Many authors agree that this collateral circulation will 


be adequate when the abdominal aorta is compressed f 


but others doubt it will be satisfactory all che ume. 
This collateral circulation has been studied experi- 
mentally by some. For instance, Misenheimer and as- 
sociates® have ‘chronically impaired uterine artery 
blood flow (UABF) in the pregnant rhesus monkey by 
applying nonexpandable bands around the uterine ar- 
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teries before pregnancy. They demonstrated a marked 
reduction in placental blood flow with a 60% fetal 
death rate in the first pregnancy after UABF impair- 
ment. In a.previous study by Abitbol and associates,’ 
uterine and ovarian artery blood flow (CABF and 
OABF) were measured in dogs by means of the elec- 
tromagnetic flowmeter. In eight nonpregnant animals, 
UABF was, on the average, 3.2 ml/min and OABF was 
0.4 ml/min. In 10 pregnant bitches near term UABF 
was 27.3 ml/min and OABF was 1.3 ml/min. Complete 
aortic occlusion in the pregnant bitch at term reduces 
UABF to 2.4 ml/min (loss of 24.9 ml/min) and in- 
creasés OABF to only 1.6 ml/min (gain of 0.3 ml/min). 
It was concluded that most of the blood How to the 
uteroplacental unit in the pregnant bitch was chan- 
neled through the uterine artery, and the marked drop 
in UABF produced by acute aortic occlusion is not 
compensated by an increase in OABF. The shortcom- 
ing of this study was that there are marked differences 
in the genital anatomy and physiology between women 
and the canine species, since in the latter the uterus is 
bicornuate and the placenta is labyrinthine and epithe- 
liochorial. Besides, this was only an acute experiment 
with conditions much different from those in the wom- 
an, where collateral routes are gradually developed 
throughout pregnancy in response to progressive par- 
tial obstruction of the aorta by the growing uterus.! 
To further investigate this collateral circulation, the 
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previous study was repeated on the rhesus monkey, 
whose genital anatomy and physiology are basically 
similar to those of humans. Still the relationships in the 
anthropoid pelvis of the monkey are somewhat differ- 
ent from those in the human pelvis; therefore, it may 
be difficult to produce a compression of the abdominal 
aorta by the pregnant uterus in this animal. For this 
reason, the abdominal aorta was approached directly in 
this new experiment; it was constricted acutely and also 
chronically in an attempt to study the collateral circula- 
tion under conditions closer to those existing in the 
pregnant woman. 


Material and methods 


A total of 12 pregnant and two nonpregnant rhesus 
monkeys (Macaca mulatta) were included in this study. 
Pregnancy in this primate lasts 168 days, and the fetus 
at term weighs 400 to 500 gm. All the pregnant mon- 
keys were within the last 3 weeks of gestation; in three 
this was determined from the known date of concep- 
tion and in the nine others, from the size of the preg- 
nant uterus and the weight of the fetus at birth. The 
weight of these monkeys varied from 5.7 to 7.9 kg. 
Anesthesia was induced with phencyclidine hydro- 
chloride,* 1.5 to 2 mg/kg, injected subcutaneously 30 
minutes before operation. This produced a satisfactory 
relaxation which lasted for up to 2 hours. When neces- 
sary, half of the initial dose was repeated 2 hours later. 
All the fetuses were alive as determined by palpation 
and/or fetal heart auscultation before operation. 

The pregnant animals were divided into two groups 
of six each. 

Group 1. The first group was used for an experiment 
on acute total constriction similar to the one previously 
described on the dog.* After a laparotomy incision, a 
segment of the ovarian artery was exposed on each side 
lateral to the ovary and carefully dissected away from 
the surrounding structures. A 1 mm flow transducer 
was placed around it and fixed to the surrounding 
connective tissue to prevent any kinking. A flow trans- 
ducer (1.5 or 2.5 mm, depending on the diameter of 
the vessel) was also placed around the uterine artery on 
each side. UABF and OABF, registered by the flow 
probes, were transmitted to a recording system which 
simultaneously registered the two UABF and the two 
OABF. The abdominal aorta was exposed extraperi- 
toneally (to limit manipulation of the uterus) through a 
left paralumbar incision at a point just above the iliac 
bifurcation, and a vascular occluder was placed around 
it to produce occlusion on demand. UABF and OABF 
wefe studied when the abdominal aorta was completely 


*Sernylan, Parke Davis & Company, Detroit, Michigan. 
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Table I. Femoral artery blood pressure on the 
monkey undergoing sham operation (in millimeters 
of mercury) 








First sham Second sham 
operation operation 


117/74 109/71 120/80 
106/62 110/65 100/65 





After 


121/78 
100/65 


First monkey 
Second monkey 





In each instance, the blood pressure was recorded only after 
it had stabilized and presented minimal variations when taken 
three to four times consecutively. 


Table II. UABF and OABF variations with acute 
aortic occlusion in the pregnant rhesus monkey {in 
milliliters per minute) 
















Aortic 
occlusion 


1 No 32 26 2 60 
Yes #0 #0 2.5 2.5 
2 No 30 20 2 4 56 
Yes 3 4.5 2.5 4 14 
3 No 29 2 
Yes 2.5 
4 No 17 14 #0 41 
Yes #0 4 #0 4 
=B No 18 26 2.5 2 42.5 
Yes I 15 2.5 3 8 
6 No 25 12 l #0 38 
Yes 6 4 1.5 #0 11.5 
Average No 24.4 18.4 1.5 2 46.3 
Yes 2.0 28 1.8 2.3 8.9 
% Total 
blood fow No 92.4% 7.6% 100% 
Yes 10.4% 8.8% 19.2% 





released, then completely constricted for the purpose 
of determining if any increased circulation could occur 
in the ovarian arteries when the abdominal aorta is 
blocked. While the abdominal aorta was being oc- 
cluded, then released, the different flows were con- 
tinuously recorded by the flowmeter and on the strip 
recorder. The aorta was occluded two to six times on 
each animal, each occlusion lasting | to 10 minutes. 
The total of all occlusions in each animal lasted up to 30 
minutes. There were minimal or no variations in the 
successive blood flow readings from one occlusion to 
the next and from one aortic release to the next. If a 
minimal difference was noted, the average value was 
taken. Because most of the operations performed on 
these animals were done extraperitoneally, and be- 
cause the pregnant uterus was minimally manipulated 
through the small laparotomy incision, labor was not 
induced, No intra-amniotic catheter was inserted for 


. fear of irritating the pregnant uterus. The blood flows 
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Fig. 1. Pregnant rhesus monkey at term. When aortic blood 
flow is suddenly interrupted (4), UABF becomes nil, while 
OABF presents no alteration. 





were not measured when a rare uterine contraction 
occurred. 

Group 2. The second group was used for an experi- 
ment on chronic partial constriction. In a first-stage 
operation,® the abdominal aorta of each animal was ex- 
posed extraperitoneally, as previously described. A 5 


mm flow probe was placed around it, and then the: 


abdominal aorta was constricted with a silk suture until 
approximately a 40% blood flow reduction had been 
produced and verified on the flowmeter. The silk su- 
ture was secured in that position, the flow probe was 
removed, and the incision was closed. The animal was 
returned to its cage. Five to 15 days later (the monkey 
was still pregnant) a laparotomy was performed and 
UABF and OABF were measured simultaneously by 
means of a technique similar to the one used in the first 
group. The silk suture around the aorta was then re- 
moved, and UABF and OABF were measured again 
simultaneously. The purpose of these manipulations 
was to determine if placing, then removing a chronic 
partial obstruction around the aorta during preg- 
nancy could produce an increased collateral circulation 
through the ovarian arteries. 

A third group, composed of two nonpregnant mon- 
keys, Was used as a control. First, the blood pressure in 
the hind limb of each animal was carefully recorded 
with an Arteriosonde 1010, after-anesthesia induction, 
but before operation. Then a sham operation was per- 
formed as follows: the abdominal aorta was exposed 
extraperitoneally and a 5 mm flow probe was placed 
around it as in Group 2, but the silk suture around the 
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Table III. UABF and OABF in the pregnant rhesus 
monkey with, then without 40% chronic blood fow 
reduction of the abdominal aorta (in milliliters 

per minute) 







Partial aortic 
blood flow 
reduction 





M onkey 
No. 


1 Present 
Relieved 
2 Present 
Relieved 
3 Present 
Relieved 
4 Present 18 2 
Relieved 30 2 
5 Present 10 22 #0 2 24 
Relieved 17 21 #0 2 40 
Average Present 15.8 12.8 1.0 24 32 
Relieved 23 18.6 1.3 22 446 
% Total Present 64.1% 7.6% 71.7% 
blood flow Relieved 92.2% 7.8% 100% 





aorta was placed so loosely that it barely reduced the 
aortic blood flow, if at all. The flow probe was removed, 
and the loose silk suture was left in. The incision was 
closed and the blood pressure in the hind leg was re- 
checked carefully before the animal was returned to its 
cage. One week later, the above steps were repeated in 
the reverse order; after anesthesia induction, the blood 
pressure in the hind leg was carefully recorded, the 
abdominal aorta was exposed, and the flow probe was 
placed around it. Then the loose silk suture and the 
flow probe were removed, the incision was closed, and 
finally the femoral blood pressure was checked in the 
hind leg. The purpose of this sham operation was to 
determine if the surgical manipulations were, by them- 
selves, responsible for the aoriic blood flow reduction. 
Had this been the case, ihe femoral blood pressure, 
which varies in relation to the aortic blood flow,’ would 
have shown a drop. 

Arterial angiography was also performed in some of 
the animals in an attempt to visualize the ovarian and 
uterine arteries with and without occlusion of the ab- 
dominal aorta and to compare the diameters of these 
vessels under various conditions. A catheter introduced 
into the femoral artery was pushed into the abdominal 
aorta up to the level of the renal arteries. An automatic 
electric injector was used to inject 10 cc of 50% 
Hypaque into the aorta within 2 to 3 seconds. 

Most of the anima:s from the two groups were killed 
either at the end of the experiment or a few days later.® 
Then ovarian and uterine arteries were resected. The 
fresh tissue was immediately examined by low-power 
microscopy with a calibrated micrometer, and the inner 
diameters of these arteries were measured according to” 
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Fig. 2. Pregnant rhesus monkey near term with 40% aortic 
blood flow reduction of 9 days’ duration. When aortic blood 
flow is suddenly re-established to normal (4), UABF doubles 
in value, while OABF presents no major alteration. 


the technique previously described.* The round liga- 
ment was also studied to determine if any important 
arterial structure could be seen in it. 

The Gould-Statham portable blood flowmeter (SP 
2202) together with the research model probes SP 
2202R of various diameters and with the Statham strip 
chart recorder was used to measure the blood flow in 
the different arteries.” All flow transducers are pre- 
calibrated in the factory. From time to time the calibra- 
tion was checked in the animal laboratory by allowing 
heparinized blood from a monkey that had been killed 
to flow within an arterial segment around which the 
flow transducer was inserted. If the difference was 
more than 10%, the flow transducer was returned to 
the factory for recalibration. 

Zero flow calibration was easily obtained by using the 
nonocclusive zero feature of this flowmeter. The zero 
flow was always determined first by producting a com- 
plete occlusion of the measured artery. This could not 
be done too often, however, because of the reactive 
hyperemia consequent to the occlusion, which always 
took a few minutes to clear up. But with the nonocclu- 
sive zero feature, the apparatus can be realigned to 
zero flow at any time without occluding the artery, and 
the meter and the recorder will indicate accurate blood 
flow measurements. 

Vascular occluders Models VO 3 and VO 4 (Rhodes 
Medical Instruments) were used to produce a progres- 
sive and calibrated constriction of the abdominal aorta. 

The systolic, diastolic, and mean blood flows were 
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Fig. 3A. Pregnancy at term in rhesus monkey with an acute 
total aortic occlusion at the level of the second lumbar ver- 
tebra (arrow). No ovarian arteries are visualized. 


recorded on each side, but only the mean flow will be 
reported here. 


Results 


In the animals undergoing sham operation, the aor- 
tic blood flow and the femoral blood pressure did not 
present any noticeable variations in the indicated val- 
ues before and after the first procedure or before and 
after the second procedure (Table I). The conclusion 
that can be drawn from the study of this control group 
is that the manipulations associated with the surgical 
procedure are not responsible, by themselves, for any 
aortic blood flow reduction; the aortic constriction 
produced by the silk suture is the only factor responsi- 
ble for the blood flow reduction observed in the preg- 
nant groups. 

Satisfactory blood how measurements were recorded 
for the ovarian and uterine arteries in all the pregnant 
monkeys, at least on one side. The results of the acute 
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Fig. 3B. Pregnancy at term in rhesus monkey with partial 
aortic occlusion of 9 days’ duration at L1 to L2 (large arrow). 


Uterine arteries are easily visualized (small arrows) but no ovar- 
ian arteries are seen. 


total aortic occlusion are recorded in Table II, and in 
Table III those of chronic partial occlusion are pre- 
sented, In some instances, a pulsatile flow was seen eas- 
ily on the biphasic recording, but on the mean flow it 
was so small that it was considered to be near zero. 

In the first group, UABF varied from 12 to 32 
ml/min with an average of 21.4 ml/min, and OABF 
varied from 0 to 4 ml/min with an average of 1.9 ml/ 
min. The total uterine blood flow (UBF) reported here 
includes only the blood coming from the two uterine 
and the two ovarian arteries. By applying the formula 
UBF = 2 UABF + 2 OABF, UBF in the pregnant 
monkey varied from 31 to 60 ml/min, with an average 
of 46.3 ml/min. The ovarian artery contributes 7.6% 
and the uterine artery 92.4% of the blood flow to the 
uteroplacental unit in the monkey at term (Table II). 
When the abdominal aorta was acutely and completely 
constricted (Fig. 1), UABF dropped to zero or near 
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Fig. 3C. The partial occlusion of the pregnant monkey repre- 
sented in Fig. 3B has been removed. The entire arterial sys- 
tem of the pelvis is well visualized. No ovarian arteries are 
seen. 


zero in all cases, and OABF presented no noticeable 
variation. 

After more than 2 hours of surgical experimentation 
with repeat episodes of aortic constriction, fetal brady- 
cardia, then fetal death occurred in three cases. The 
other three fetuses were delivered through a hysterot- 
omy incision at the end of the experiment; one was 
compromised and died shortly afterward, and the 
other two appeared to be healthy. 

In the second group, where aortic blood flow had 
been chronically reduced by 40%, one monkey experi- 
enced a stillbirth 4 days after operation. UABF and 
OABF were measured in the other five monkeys with 
living fetuses. The average UABF was 14.3 ml/min and 
the average OABF was 1.7 ml/min (Table III). Here, 
too, the total UBF, determined by the aforementioned 
formula, was 32 ml/min. The silk suture around the. 
abdominal aorta was removed, and 15 to 30 minutes 
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Fig. 4. Nonpregnant rhesus monkey (top), pregnancy at term (middle), and pregnancy near term with 
40% aortic blood flow reduction of 9 days’ duration (bottom). The uterine artery (left) has markedly 
hypertrophied during pregnancy. There is no noticeable ovarian artery hypertrophy (middle), even 
with partial aortic occlusion. In the round ligament (right), only small vascular structures can be 
recognized. (Verhoeff elastic stain, after formalin fixation. Original magnification x60.) 


later UABF and OABF were measured again. UABF 
jumped from an average of 14.3 ml/min to an average 
of 20.8 ml/min, while OABF presented no noticeable 
changes (Fig. 2). 

Arterial angiography was successful in four pregnant 
monkeys. The uterine arteries were easily visualized in 
all of them. No ovarian or round ligament arteries 
could be seen in spite of a total aortic constriction last- 
ing up to 30 minutes or a partial aortic obstruction 
lasting up to 15 days (Figs. 3A, 3B, and 3C). It is puzzl- 
ing that the ovarian artery could not be visualized on 
angiography in the pregnant monkey as it had been 
visualized in the pregnant dog, where an identical 
technique was used.’ To our knowledge, however, in 
no other investigation has the ovarian artery of the 
monkey ever been visualized by angiography. 

In fresh tissues, the average inner diameter of the 
ovarian artery was 0.2 mm and that of the uterine ar- 
tery was l.l mm. Acute or chronic aortic constriction 
‘did not appear to produce any variation in the diame- 


ter of the ovarian arteries. No arterial structures of any 
significance could be found in the round ligament or 
within its vicinity (Fig. 4). 


Comment 

While UABF was rather easy to measure because of 
the relatively large size of the uterine artery, OABF, on 
the other hand, was difficult to register. Because of its 
small diameter, the ovarian artery was difficult to ex- 
pose, was easily traumatized, and frequently became 
occluded. Bilateral OABF measurements were possible 
in only half of the cases. Even in those cases where 
recording was possible, reservation should be made 
about the significance of the absolute values of GABF. 
It is usually very difficult to accurately measure flows in 
the magnitude of 1 ml per minute. However, the prob- 
lems that the authors address themselves to in this 
research are first, to establish the fact that OABF is 
minimal, and second, to ascertain that when UABF is 
interrupted the ovarian arteries do not automatically 
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open up to accommodate an amount of blood flow simi- 
lar to UABF. These two facts were easily established 
here. 

OABF appears to be slightly higher in the pregnant 
monkey (7.6%) than in the pregnant dog (4.7%), but in 
both animals it seems to be very low.* In four of five 
monkeys from the second group it is remarkable to 
notice that UABF reduction resulting from the partial 
aortic constriction remained reduced for as long as the 
aorta was constricted and immediately returned to 
normal as soon as the aortic constriction was removed. 
In the fifth monkey, the removal of this aortic stricture 
resulted only in a minimal UABF variation (Animal 2, 
Table III). In this animal, it is possible that the surgical 
manipulation resulted in an aortic spasm which spon- 
taneously corrected itself shortly afterwards. 

Only UABF and OABF were considered here when 
total UBF was calculated. Of course other arteries such 
as vaginal and round ligament arteries! also contribute 
to the blood supply of the pregnant uterus, but this 
contribution must be minimal because with the tech- 
nique used UBF varied from 31 to 60 ml/min. These 
figures are only slightly lower than those reported on 
the rhesus monkey at term by other investigators. Mes- 
chia and associates," using methods based on the Fick 
principle, reported 28.6 to 68.2 ml/min. Using micro- 
spheres on slightly larger monkeys, Novy and associ- 
ates? reported values varying from 39.61 to 127.41 
ml/min. Assali and associates" directly measured UBF 
in early human pregnancy and found a blood flow of 
56.7 ml/min at 12 weeks’ gestation (estimated total 
uterine weight of 593 gm). Since the total uterine 
weight of the rhesus monkey at term varies between 
600 and 700 gm, one can conclude that for an equal 
total uterine weight, humans and subhumans have ap- 
proximately the same UBF. Since the figures based on 
the Fick principle’ and on microspheres’ are higher 
than those given by the flowmeter, one can speculate 
on the existence of other sources of blood supply to the 
pregnant uterus besides UABF and OABF. The con- 
tribution of these sources is certainly lower than the 
one coming from the uterine arteries, which remain 
the main source of blood supply to the pregnant 
uterus. 

The conclusions to be drawn from the present exper- 
iments in the pregnant rhesus monkey are as follows: 

1. The majority of the blood to be uteroplacental 
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unit is channeled through the uterine arteries, and the 
contribution of the ovarian arteries or any other known 
arteries is minimal. 

2. When the abdominal aorta is suddenly and totally 
occluded, UABF is totally or almost totally interrupted, 
while there is no apparent increase in OABF. 

3. A partial reduction in aortic blood flow lasting 5 
to 15 days produces a parallel reduction in UABF, 
which remains reduced for the same length of time. 
This UABF is corrected as soon as the aortic constric- 
tion is removed. 

In the pregnant monkey there does not appear to be 
any satisfactory collateral circulation when the abdom- 
inal aorta is acutely or chronically occluded. At least no 
collateral circulation develops through the ovarian or 
the round ligament arteries. This aortic occlusion 
sometimes appears to be dangerous to the fetus since it 
resulted in fetal damage in four of six monkeys with 
acute occlusion and one of six with chronic occlusion. 
Misenheimer and associates? came to similar conclu- 
sions in their series and, remarkably, demonstrated an 
improved collateral circulation in subsequent preg- 
nancies. 

Is it possible to extrapolate the present results to 
pregnant women, in view of the similarity in reproduc- 
tive biology between nonhuman and human primates? 
In pregnant women severe aortic compression by the 
pregnant uterus in the supine position, especially dur- 
ing uterine contraction, is well known and has been 
reported in the medical literature.''" '* When this oc- 
curs, the blood supply is not channeled through the 
uterine arteries in sufficient quantity, but the ovarian 
arteries show a compensatory circulation which seems 
to be radiologically satisfactory in some cases.' There 
are other cases, however, where on x-ray film the ovar- 
ian circulation is deficient or even absent.'~* ' This 
may be caused by either a lack of compensatory ovarian 
widening or by simultaneous compression of the ovar- 
ian arteries by the pregnant uterus.’ * Possibly the 
uteroplacental unit then will be faced with diminished 
and insufficient blood flow and placental insufficiency 
and ischemia may develop." 

The experimental research presented here brings 
forward the concept that compression of the abdomi- 
nal aorta by the pregnant uterus may not always be 
such a benign condition. Further studies in this direc- 
tion are in order. 
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Maternofetal electrical potential difference in 
conscious sheep: Effect of fetal death or acidosis 
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Maternofetal electrical potential difference (pd) was measured in conscious pregnant ewes during 
the last 40 days of gestation. Recordings were made via catheters filled with saline solution and 
chronically implanted in at least two blood vessels on either side of the placenta. The pd ranged 
between —14 and 93 mV, mother positive. The mean potential declined from 54 + 8 mV (n = 5) 
immediately after operation to 28 + 7 mV after 48 hours and did not alter significantly thereafter. 
The pd increased with fetal acidosis induced by infusion of acid. The mean slope was 54 + 11 mV 
per pH unit (n = eight infusions). The pd rose when the fetus died, but was abolished by killing the 
ewe. The pd 1 day postoperatively fell with increasing gestational age (pd = 164 — 1.00 x days; 

p < 0.05, n = 41 sheep). (AM. J. OBSTET. GYNECOL. 138:422, 1980.) 


A MATERNOFETAL electrical potential difference (pd), 
mother positive, has been reported for the anesthetized 
goat," ? sheep,” guinea pig,” and preterm human fetus,* 
and, mother negative, for the rat.* > Human fetuses at 
term® and rabbits? are reported to show a zero pd. We 
describe in this article the pd that can be measured in 
conscious sheep and its relation to fetal death and aci- 
dosis.” 


Methods 


Surgical procedures. Pregnant sheep in the last 40 
days of gestation were catheterized under anesthesia 
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and aseptic conditions as previously described.’ Vinyl 
or silicone rubber catheters up to 1.5 mm outer diame- 
ter were inserted into at least two maternal blood ves- 
sels (femoral artery, femoral vein, uterine vein, and 


jugular vein) and at least two fetal vessels (hind-limb 


artery, hind-limb vein, umbilical vein). In five sheep 


‘(seven conceptuses), catheters of similar size or ones of 


larger bore (3 mm outer diameter) were also placed in 
the amniotic sac. In three sheep (five conceptuses) a 
single catheter was placed in the allantoic sac. Catheters 
were brought out through the flank of the ewe and 
kept filled with heparinized saline solution (100 to 500 
units/ml) between experiments. The day of operation 
was defined as day 1. 

Potential difference measurements. The experi- 
mental technique is illustrated diagrammatically in Fig. 
1. The free ends of each of a pair of catheters were 
connected via sterile three-way taps (Vygon) and ex- 
tension tubing (Portex disposable manometer line 
200/490/200) filled with 150 mM saline solution to 
matched calomel half-cells (EIL Electronic Limited); 
these, in turn, were connected to a voltmeter of high 
impedance (approximately 10!° ohm, Vibron Elec- 
trometer, model 33B). The pd could be monitored on 
the voltmeter, and a continuous tracing was obtagned 
on a chart recorder. The recording apparatus was cali- 
brated on each occasion by means of a Precision Mil-, 
livolt Source (Comark Ltd., No. 2301). In all results 
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Fig. 1. Diagram showing voltmeter and one limb of ¢ rcuit. Second limb, which is identical, would be 
connected to another chronically implanted catheter in mother, fetus, amnion, or allantois before i 
recording pd. Saline-filled syringe is used to flush through catheter to ensure a bubble-free circuit. s 





quoted for a maternal catheter relative to another 
catheter, the nonmaternal catheter is defined as zero. 
In measurements recorded between a fetal catheter 
and amniotic or allantoic catheter, the sac catheter is 
taken as zero. The word increase is used to denote an 
increase in the numerical value of the pd recorded. 

During each set of measurements, the attachment of 
the animal catheters to the extension tubing was re- 
versed in order to allow for correction of any asym- 
metry between the calomel half-cells. Measurements 
were usually also made of pd recorded between differ- 
ent catheters within the same maternal vascular or fetal 
vascular “compartment” and were normally close to 
zero (Fig. 2, D). Readings were discarded if the “within 
compartment” pd was more than 7 mV, as was the case 
in only 2.5% of the first 120 records. Adequate place- 
ment of amniotic catheters was less easy. This difficulty 
was reflected in more frequent amniotic—amniotic 
within-compartment pd records over 7 mV. Fifteen 
percent of amniotic records were discarded for this 
reason. Only single catheters were placed in the allan- 
toic sac, so that within-compartment checks were not 
made. 

Checks on methodology. Although the electrical re- 
sisance of the saline solution-filled catheters and 
calomel half-cells was high (approximately 6 x 10° 
ohms when compared in a circuit with known resis- 
tances), the internal resistance of the electrometer was 


several orders of magnitude higher, thus minimizing 
potential drop along the catheters. 

Certain potential artifacts were investigated, on at 
‘east one occasion, in preliminary experiments in which 
the recording arrangements were altered. (1) Errors 
induced by variable resistance in the extra-animal cir- 
cuit: recording was made through catheters with a 
twofold range of radii or after the addition of 400 cm 
of saline solution—filled tubing to one limb of the cir- 
cuit, (2) Potentials induced by blood flow or blood ves- 
sel walls: the maternal vascular catheter was replaced 
with a subcutaneous potassium chloride agar catheter, 
in neither case was a potential change of more than 5 
mV recorded. (3) Diffusion potentials at the catheter to 
blood or body fluid interface: recordings of junctional 
potential in vitro between saline solution and maternal, 
or fetal, blood or amniotic fluid were much less than 
5mV. 

Wildly erratic and unstable readings were obtained if 
bubbles were not flushed out of the catheters or con- 
nections, presumably as a result of a vastly increased 
resistance and consequent large drop in potential along 
the measuring circuit. This may also have been the ex- 
planation for the rarely found within-compartment pd 
mentioned earlier. In these, an electrical connection 
may have been attenuated, perhaps by bubble or clot, 
or both. Screening of the animal cart with wire mesh, 
connected to earth, was found to reduce the amount of 
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Fig. 2. Recording of pd on a number of occasions from one pregnant sheep (76-9). Sudden devia- 
tions on trace are from observer or sheep movement artifact. Ordinate : pd (mV); abscissa : time (right 
to left). Upper panel: A, Day 2. Maternal artery to fetal artery pd = 28 mV, mother positive (sodium 
flux experiment performed’). B, Day 3. Maternal artery to fetal artery pd = 17 mV, mother positive. 
C, Day 3. Fetal artery to maternal artery (polarity of recorder reversed) pd = 15 mV, mother 
positive. D, Day 5. Maternal artery to maternal vein pd = — 1 mV; fetal artery to fetal vein pd = - 1 
mV; maternal artery to fetal artery pd = 20 mV, mother positive. Fetal arterial pH during re- 
cording = 7.44, E, Later on day 5. Fetus acidotic following spontaneous deterioration; maternal 
artery to fetal artery pd = 53 mV, mother posit.ve. Fetal arterial pH = 6.86. Lower panel: Later on 
day 5. Fetus dead. Initially maternal artery to fetal artery pd = 84 mV; mother then killed with 
intravenous pentobarbitone. pd declined asymptotically to zero, and time for reduction to half initial 
pd = 9 minutes. (Tracing slowed twice toward end of decline.) 


electrical noise induced by movement of bystanders. 

Other measurements. Arterial pH was measured on 
heparinized samples with a Radiometer pH electrode. 
Plasma sodium was measured on a Technicon Au- 
toanalyzer Mark II. 

Alteration of fetal pH. In eight experiments, fetal 
pH was altered by intravascular infusion of acid or al- 
kali to the fetus. The amount needed in each experi- 
ment was titrated by frequent measurement of fetal 
arterial pH. Maternal arterial pH was also recorded. 
The acids used were hydrochloric or lactic, and the 
amount necessary ranged from 4 to 96 mEq. The alkali 
used was either sodium hydroxide or sodium bicar- 
bonate, and the amount necessary ranged from 8 to 90 
mEq. In seven further experiments the carbonic 


anhydrase inhibitor acetazolamide (approximately 50 
mg/kg estimated fetal weight) was given intravenously 
to the fetus before infusion of acid or alkali. The most 
easily controllable method of changing fetal pH ap- 
peared to be with acetazolamide followed by an infu- 
sion of hydrochloric acid (200 mEq/liter) or sodium 
hydroxide (200 mEq/liter) at a rate of 0.25 mEq/ 
minute. 

Induced flows of water across placenta. In three 
sheep, 500 ml of 25% mannitol was injected into the 
maternal circulation in order to induce a transplacental 
flow of water. The pd was recorded before and after, 
and in one case during, the injection. The degreg of 
transplacental dehydration was estimated from changes 
in fetal plasma sodium concentration. 
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Fig. 3. Daily variation in maternofetal pd in seven pregnant 
sheep (nine fetuses). 


Maternal death. In six experiments, the mother was 
killed with intravenous pentobarbitone during record- 
ing of the maternofetal pd. 

Catheter positions. The positions of the catheters 
were confirmed by sampling or by subsequent post- 
mortem examination. 


Results 


Resting maternofetal potential differences. The pd 
between mother and fetus was recorded prior to any 
attempts to induce changes in fetal pH on 82 days in 42 
sheep. The timing of the recording sessions varied 
from the immediate postoperative period to 8 days 
postoperatively. A wide range of pds was recorded 
(mother — 14 with reference to fetus to +93 with refer- 
ence to fetus). The mother was positive to the fetus on 
all but three occasions. The tracing appeared steady 
from minute to minute, apart from momentary devia- 
tions induced by observer or animal movement (Fig. 2). 
Over periods of several minutes the tracing usually 
showed fluctuation over a range of approximately 10 
mV, but there was considerable variation in the pat- 
tern. Over a longer period the fluctuations were 
greater; thus, in one animal with a continual tracing for 
27 of 31 consecutive hours the pd varied within the 
range +49 to +93 mV. 

Time after surgical procedures. In seven sheep 
(nine fetuses), repeated recordings were made daily up 
to 6 days postoperatively (Fig. 3). The variation from 
day to day and the different values recorded from twin 
fetyses are apparent. Of interest is the observation that 
on 2 days the maternofetal pd for twin fetuses in the 

Same mother were of opposite polarity. 
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Fig. 4. Sheep 79-1. pd recorded between catheters in maternal 
femoral vein and fetal pedal artery 1 day after operation. 
Readings during control period are indicated by e. Readings 
during infusion of 68 ml of N/10 and then 55 ml of N/5 
hydrochloride acid intravenously to the fetus over 3 hours are 
indicated by o. Recordings during subsequent fetal infusion of 
28 ml of M sodium bicarbonate over 30 minutes are indicated 
by a. 


The pd at the end of the operation gave the highest 
value, 54+ 8 mV mother positive (n = five lambs). 
The pd measured after 48 hours, 28 + 7 (n = nine 
lambs), was always less than that measured after 24 
hours, 43 + 7 (n = nine lambs) (paired t test p< 
0.002), but pd did not alter subsequently during the 
week after the operation (pd days 4 to 6 = 30 + 7, 
n = nine lambs, 21 observations). 

Fetal pH. In eight experiments in seven animals, the 
fetal pH was deliberately changed by more than 0.15 
pH units while the maternofetal pd was being recorded 
(Fig. 4; Table I). In six of these experiments there was a 
significant inverse correlation between pd and mater- 
nofetal pH. The mean slope of pd against fetal arterial 
pH was 54 + 11 mV/pH unit. It is noteworthy that the 
slope was not uniform even on different days in the 
same animal (e.g., animal 76-18 in Table I). The pd 
extrapolated to, or measured at, zero maternofetal ar- 
terial pH difference was always positive. In one exper- 
iment, alkali was infused before acid and there was a 
significant inverse correlation between rising fetal pH 
and falling pd (p < 0.001). 
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Table I. Parameters of linear regression: Maternofetal pd on fetal 
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arterial pH during infusion of acid or alkali 













pd at zero 
maternofetal 


pH difference 











Acid/alkali infused 
to fetus 















pa -81 620 8 <0.001 7.16-7.34 = NaOH/NaHCO, 247 
a =5 69 15 NS 7.26-7.44  HCI/NaHCO, 2TA 

(5) =87 663 27 <0.001 7.15-7.42  Lactate/NaHCO, 8t 
ad =]1 106 11 NS 7.00-7.40 Lactate/NaHCO, 32 
hee —80 610 19 <0.001 7.11-7.37 HCI/NaOH/Na HCO; 2 
Be =b3 494 15 <0.001 7.21-7.45 ~~ HCl/NaHCO, 24 
on =F 557 17 <0.001 7.11-7.44  HCI/NaHCO, 25 
i <32 258 33 <0.001 7.27-7.47 HCI =$ 

Mean +SE -54+11 422=+80 





*1 = Day of operation. 
+ Estimated by extrapolation to zero pH difference. 
No maternal arterial sample. 


In all seven experiments in which the fetus was 
treated with acetazolamide before acid/alkali infusions, 
there was a significant regression of pd on fetal pH. 
The mean slope and intercept of the regression lines 
were insignificantly different from the mean values for 
animals treated with acid and alkali alone. 

Fetal death. Fetal deterioration or death always re- 
sulted in an increase in maternofetal pd. In six animals 
in which a recording was available within 24 hours be- 
fore and after fetal death, there was a rise in pd of 
35 + 7 mV (paired t test p < 0.01). 

Maternal death. In five preparations, after fetal 
death had occurred, the mother was killed with a large 
dose of pentobarbitone while the maternofetal pd was 
being recorded. The pd tracing fell to zero after the 
cessation of respiration. The time taken to fall to half 
the initial value was 7.8 + 1.5 minutes (e.g., Fig. 2). 

Potential difference and gestational age. In 41 ani- 
mals of known gestational age a control measurement 
of pd was made on day 2 before the use of any drugs or 
infusions of acid. In all but six a simultaneous fetal 
hind-limb arterial pH was also available. The pd re- 
corded fell with increasing gestation (range, 117 to 143 
days). 

pd = 164 — 1.00 x (days of gestational age) 
(n = 41 sheep, r = 0.34, p < 0.05) 


There was not a significant regression on pH or, ina 
multiple regression analysis, on pH and gestational age 
taken together when each animal studied on day 2 was 
taken as a single point. The range of PH values in these 
measurements was 7.24 to 7.47. 


Effect of induced transplacental water flow. After 
injection of 125 gm of mannitol to the mother, the fetal 
plasma sodium concentration rose by between 7 and 20 
mEq/liter, a rise which could have been effected by 
transplacental water flows in the range of 2.5 to 5 
ml/minute for an extracellular fluid compartment two 
thirds of fetal weight. The pd recorded after mannitol 
was in each case slightly, but significantly, above the 
control value (range of mean rise, 5 to 9 mV; three 
sheep). However, in the only sheep in which a pd rec- 
ord without interference was achieved during the in- 
jection of mannitol, the pd did not change during the 
period of maximum water flow, Furthermore, the rise 
in pd after the injection of mannitol was in each case 
associated with a drop in fetal pH. 

Amniotic and allantoic potentials. The pd between 
mother and amnion was measured in 2] recording ses- 
sions in five sheep (11 fetuses). Mother-amniotic pd 
were 45 + 3 (n = 21 observations). Mother-fetus pd 
was 33 + 5(n = 21). The mother was always positive to 
the amniotic sac, even on two occasions when the 
mother was negative to the fetus. The maternoamniotic 
pd exceeded the maternofetal pd by 13 + 2 mV, and, 
as expected for measurements between any two of 
three points in a circuit, the directly measured fetus- 
amniotic sac pd was approximately the same. (Differ- 
ence between measured and calculated fetus-amniotic 
pd was 0 + 1 mV.) The fetus was negative with regard 
to the amniotic sac on one occasion. Š 

In 27 recording sessions in three sheep (five lambs) 
the pd between mother and allantoic sac was recorded, , 
and the mother-allantoic pd was 51+7 (n= 27); 
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mother-fetal pd was 34 + 4 (n = 27). On six of these 
occasions the mother was negative with regard to the 
allantoic sac, and in these the fetus was also negative 
with regard to the allantoic sac. The difference be- 
tween the measured fetoallantoic pd and that calcu- 
lated from the difference in maternoallantoic and 
maternofetal pd was again insignificantly different 
from zero (—1 + 1 mV, n = 25). 


Comment 


Effect of gestational age and time after surgery. A 
fall in pd with increasing gestational age was previously 
noted by Meschia and associates! in goats, but not by 
Mellor.? It is in keeping with the zero potential in vivo 
in both human fetuses® and rats* at term, but not ear- 
lier,* 4 and with the decline in trophoblastic transmem- 
brane potential as gestation proceeds." 

Our mean value for pd immediately after surgery 
(54 + 8 mV) was close to values reported for anes- 
thetized sheep.? The mean pd after recovery was some 
25 mV lower, but was noticed to rise again during 
spontaneous deterioration of the fetus, as well as dur- 
ing induced acidosis (Fig. 2). Presumably, a similar rise 
was brought about during surgery. 

Nature and implications of potential difference. 
Two hypotheses have been put forward to explain the 
generation of a maternofetal pd. On the one hand, 
Thornburg and associates! propose a model circuit in 
which the electromotive force is not located in the pla- 
centa but elsewhere, namely, in the paraplacental 
chorioallantoic membrane. The basis of their model is 
the observation that the steady-state ratios (between 
maternal and fetal plasma) for bromide, lithium, 
perhaps sulfate, and, in the guinea pig,'! rubidium are 
close to one, whereas, at equilibrium, two solutions 
separated by an inert permeable barrier across which 
there is a substantial drop in voltage should have 
grossly asymmetric distributions of ions. In their circuit 
they split the electrical resistance into a transplacental 
component estimated at 0.06 ohm from placental con- 
ductivity toward radiolabeled sodium chloride (this 
gives a resistance of some 6,000 ohms : cm™’, a reason- 
able value for a tight epithelium), and a further resis- 
tance of 0.27 ohm proposed to exist between the pla- 
cental capillaries and the large blood vessels from 
which pd measurements have been recorded. Our ob- 
servation that maternofetal pd is trivially different, re- 
gardless of the arterial or venous site of recording elec- 
trode, is incompatible with this model, unless it is 
furgher assumed that an identical electrical resistance is 
present both between placental capillary and periph- 

, eral artery via the arteriolar circulation of the placenta, 
and between placental capillary and peripheral vein via 
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the venular end of the placental capillary. This seems 
to be very unlikely. 

An alternative model, which we at present prefer, is 
one in which there is an important transplacental pd 
together with an array of transplacental ion pumps. 
The latter are themselves probably electrogenic and 
thus provide the electromotive force for the circuit. 
Evidence to support the idea of a specifically transpla- 
cental pd includes the observations that a potential can 
be recorded across the perfused guinea pig placenta in 
the absence of a fetus,' that trophoblast membrane 
microvesicles accumulate amino acids in an ion-depen- 
dent manner," and that the maternofetal potassium 
concentration ratio in the rat is equal to that predicted 
for equilibrium from the observed electrochemical 
gradient.’ It should also be noted that in an organ in 
which pd recorded at a distance through vascular 
catheters can be compared with transepithelial pd mea- 
sured in vitro, namely, the gut, the two methods give 
similar results. Thus, colonic transepithelial pd is about 
the same whether measured in vivo between a luminal 
and an extraluminal electrode, be the latter in submu- 
cosa or in the jugular vein,” or in vitro with the use of 
an intestinal epithelial layer stripped free of overlying 
muscle and mounted in a chamber.'® 

Generation of a pd at the placental exchange area 
could occur through one of three mechanism. The first 
possibility is a streaming potential, but this is unlikely 
because of the small change in pd noticed after the 
induction of even quite unphysiologic flow rates. A dif- 
fusion potential of potassium!’ or hydrogen ion is a 
second possibility. The former is rendered unlikely as a 
simple cause of the pd, because of the substantial net 
transport of K* toward the fetus, which would generate 
the wrong polarity. The possibility that the placenta 
acts as a hydrogen electrode might appear attractive, in 
view of the net production of acid by the fetus, together 
with our demonstration of a rise in pd dependent on 
fetal pH, analogous to the rise in cerebrospinal fluid- 
blood potential on systemic acidosis.'* However, the 
persistence of a pd at zero maternofetal pH difference 
rules out a simple transplacental H* diffusion potential 
as the mechanism. Nevertheless, fetal pH obviously 
influences pd profoundly in the short term but not, as 
the absence of relationship between resting pH and pd 
demonstrates, in the long term. 

We support the third possibility of transplacental 
electrogenic ion pumps. Stulc and Svihovek” first sug- 
gested, on the basis of an observed diminution in the 
pd when the placenta is perfused with sodium-free 
media, that the pd is partly generated by a maternally 
directed sodium pump, and bidirectional sodium flux 
measurements in the sheep support this idea.” A ma- 
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ternally directed pump for sodium only becomes bio- 
logically possible, however, if a fetally directed negative 
ion pump is also active. It must be confessed that direct 
evidence for such a pump is not at present available. 
The dependence of the pd on the pH demands that 
either pump activity or transplacental resistance is 
influenced by changing pH. The rise in pd after fetal 
death is also unexplained and could occur because of 
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Minimal endometrial 
stimulation at 
recommended dosage $ 


Studies suggest a wide separation between 
symptomatic therapeutic effects and endometrial 
stimulation. 


Efficacy and tolerance of 
Estrovis*(quinestrol) well 
established 


The therapeutic effectiveness, tolerance, and 
safety of Estrovis have been studied in more than 
1700 women. Total experience comparing 
Estrovis to other synthetic estrogens and 
conjugated estrogens demonstrated a prompt, a _ 
smooth onset of action; a characteristic pattgrn of 
smooth, downward regression of flushes over , 
time...no ups and downs of relief; excellent 
tolerance over lengthy periods of treatment. ‘ 
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A distinct metabolic profile 


in vivo studies indicate Estrovis® (quinestrol) is 

» Rapidly absorbed 

» Stored in fatty tissue as unchanged quinestrol 
(Estrovis) 

b Slowly metabolized to active estrogen, ethinyl 
estradiol 


Effective clinical results 
shown in a recent 


multicenter study* 


Therapeutic results of double-blind controlled 
study of 156 patients comparing Estrovis to 
“onjugated estrogens and placebo confirmed once— 
-week Estrovis regimen as effective as a daily 
segimen of conjugated estrogens (cyclic basis); 
-“ommon estrogenic side effects with Estrovis 
omparable to those with conjugated estrogens; 
belief of flushes obtained more rapidly with 
| Sstrovis—during first week’s priming regimen 
ecatient evaluation } 


. 
)Maumgardner SB, Condrea H, Daane TA, et al: Replacement estrogen 
mee for menopausal vasomotor flushes. Obstet Gynecol 51: ‘115, 


Simple, convenient dosage 
schedule 


Priming regimen: 
one 100-micro- 
gram tablet daily 
for seven days. : 






Maintenamce 
regimen: one 100- 
microgram tablet 
weekly thereafter 


beginning "wo 
weeks after 
starting therapy. 


Please see brief summary of prescribing 
information on following page. 
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ESTROVIS 
(quinestrol ) 


The proper dosage 
of the proper estrogen 
for the proper patient 


BRIEF SUMMARY 
(Full Prescribing Information including references and patient insert are available on request.) 
Federal law prohibits dispensing without prescription. 


WARNING 

1. Estrogens Have Been Reported to Increase the Risk of Endometrial Carcinoma. 

Three independent case control studies have shown an increased risk of endometrial cancer in postmenopausal 
women exposed to exogenous estrogens for prolonged periods. This risk was independent of the other known 
risk factors for endometrial cancer. These studies are further supported by the finding that incidence rates of 
endometrial cancer have increased sharply since 1969 in eight different areas of the United States with 
population-based cancer reporting systems, an increase which may be related to the rapidly expanding use of 
estrogens during the last decade. 

The three case control studies reported that the risk of endometrial cancer in estrogen users was about 4.5 to 
13.9 times greater than in nonusers. The risk appears to depend on both duration of treatment and on estrogen 
dose. In view of these findings, when estrogens are used for the treatment of menopausa’ symptoms, the 
lowest dose that will control symptoms should be utilized and medication should be discontinued as soon as 
possible. When prolonged treatment is medically indicated, the patient should be reassessed on at least a 
semiannual basis to determine the need for continued therapy. Although the evidence must be considered 
preliminary, one study suggests that cyclic administration of low doses of estrogen may carry less risk than 
Continuous administration, it, therefore, appears prudent to utilize such a regimen. 

Close clinical surveillance of all women taking estrogens is important. In all cases of undiagnosed persistent 
or = abnormal vagina! bleeding, adequate diagnostic measures should be undertaken to rule out 
malignancy. 

There is no evidence at present that “natural” estrogens are more or less hazardous taan “synthetic” 
estrogens at equiestrogenic doses. 

2. Estrogens Should not be Used During Pregnancy. 

The use of female sex hormones, both estrogens and progestogens, during early pregnancy may seriously 
damage the offspring. It has been shown that females exposed in utero to diethylstilbestrol, a nonsteroidal 
estrogen, have an increased risk of developing in later life a form of vaginal or cervical cancer *hat is ordinarily 
extremely rare. This risk has been estimated as not greater than 4 per 1000 exposures. Furthermore, a high 
percentage of such exposed women (from 30 to 90 percent) have been found to have vaginal adenosis, 
epithelial changes of the vagina and cervix. Although these changes are histologically benign. it is not known 
whether they are precursors of malignancy. Although similar data are not available with the use of other 
estrogens, it cannot be presumed they would not induce similar changes. 

Several reports suggest an association between intrauterine exposure to female sex hormones and congenital 
anomalies, including congenital heart defects and limb-reduction defects. One case contro! study estimated a 
4.7 fold increased risk of limb-reduction defects in infants exposed in utero to sex hormones (oral con- 
traceptives, hormone withdrawal tests for pregnancy, or attempted treatment for threatened abortion), Some of 
these exposures were very short and involved only a few days of treatment. The data suggest that the risk of 
limb-reduction defects in exposed fetuses is somewhat less than 1 per 1000. 

In the past, female sex hormones have been used during pregnancy in an attempt to treat threatened or 
habitual abortion. There is considerable evidence that estrogens are ineffective for these indications, and there 
is no evidence from well-controlled studies that progestogens are effective for these uses. 

If Estrovis (quinestrol) is used during pregnancy, or if the patient becomes pregnant while taking this drug, she 
should be apprised of the potential risks to the fetus, and the advisability of pregnancy continuation. 


DESCRIPTION 
Estrovis (quinestrol) is available as a 100 mcg oral tablet. It is an estrogen, 


Estrovis (quinestrol) is the 3-cyclopentylether of ethinyl estradiol. The chemical name is 3-cyclopentyloxy-17c-ethynyl- 


estra-1,3,5(10)-trien-178-0l. 
It is a white, one ao powder, insoluble in water and soluble in alcohol, chloroform, and ether. 


Estrovis (quinestrol) is an orally effective estrogen as judged by conventional assay procedures employing vagina and 


uterine end-points in mice, rats and rabbits. 


The estrogenic effects of Estrovis have been demonstrated in clinical studies by its effects on the endometrium, maturation 
of the vaginal epithelium, thinning of cervical mucus, suppression of pituitary gonadotropin, inhibition of ovulation, and 


aya of postpartum breast discomfort. 
INDICATIONS 


Estrovis (quinestrol) is indicated in the treatment of: 1. Moderate to severe vasomotor symptoms associated with the 
menopause. (There is no evidence that estrogens are effective for nervous symptoms or depression which might occur 
during menopause, and they should not be used to treat these conditions.) 2. Atrophic vaginitis 3. Kraurosis vulvae 


4. Female hypogonadism 5. Female castration 6. Primary ovarian failure 
) Been Shown to be 


Estrovis 

Severe Harm to the Fetus (See Boxed Warning). 
CONTRAINDICATIONS 

Estrogens should not be used in women (or men) with any of the following conditions. 


1. Known or suspected cancer of the breast except in appropriately selected patients being treated fer metastatic disease. 
2. Known or suspected estrogen-dependent neoplasia 3. Known or suspected pregnancy ‘See Boxed Warning) 
4. Undiagnosed abnormal genital bleeding 5. Active thrombophlebitis or thromboembolic disorders 6. A past history of 
thrombophlebitis, thrombosis, or thromboembolic disorders associated with previous estrogen use (except when used in 


treatment of breast or prostatic malignancy) 
WARNINGS 


1. Induction of malignant neoplasms. Long-term continuous administration of natural and synthetic estrogens in certain 
animal shecies increases the frequency of carcinomas of the breast, cervix, vagina, and liver. There is now evidence that 


$ increase the risk of carcinoma of the endometrium in humans. (See Boxed Warning.) 


estrogen 

At the present time there is no satisfactory evidence that estrogens given to postmenopausal women increase the risk of 
cancer of the breast, although a recent long-term followup of a single physician's practice has raised this possibility. 
Because of the animal data, there is a need for caution in prescribing estrogens for women with a strong family history of 


breast cancer or who have breast nodules, fibrocystic disease, or abnormal mammograms. 


DN 4A-9QEQ.9_D /2-AN\ 





for any Purpose during Pregnancy and Its Use May Cause 


2. Gallbladder disease. A recent study has reported a 2- to 3-fold increase in the risk of surgically confirmed gallblad 
disease in women receiving postmenopausal estrogens, similar to the 2-fold increase previously noted in users of 
contraceptives. In the case of oral contraceptives the increased risk appeared after two years of use. 
3. Effects similar to those caused by estrogen-progestogen oral contraceptives. There are several serious adverse effect! 
oral contraceptives, most of which have not, up to now, been documented as consequences of postmenopausal estro, 
therapy. This may reflect the comparatively low doses of estrogen used in postmenopausal women. It would be expec 
that the larger doses of estrogen used to treat prostatic or breast cancer or postpartum breast engorgement are more lil 
to result in these adverse effects. and, in fact, it has been shown that there is an increased risk of thrombosis in n 
Teceiving estrogens for prostatic cancer and women for postpartum breast engorgement. 
a. Thromboembolic disease. It is now well established that users of oral contraceptives have an increased risk of vari 
thromboembolic and thrombotic vascular diseases, such as thrombophlebitis, pulmonary embolism, stroke, and myocari 
infarction. Cases of retinal thrombosis, mesenteric thrombosis, and optic neuritis have been reported in oral contracepi 
users. There is evidence that the risk of several of these adverse reactions is related to the dose of the drug. An increa: 
risk of postsurgery thromboembolic complications has also been reported in users of oral contraceptives. If feasil 
estrogen should be discontinued at least 4 weeks before surgery of the type associated with an increased risk 
thromboembolism, or during periods of prolonged immobilization. 
While an increased rate of thromboembolic and thrombotic disease in postmenopausal users of estrogens has not bt 
found, this does not rule out the possibility that such an increase may be present or that subgroups of women who hi 
ing risk factors or who are receiving relatively large doses of estrogens may have increased risk. Therefore, estroge 
should not be used in persons with active thrombophlebitis or thromboembolic disorders, and they should not be ut 
(except in treatment of malignancy) in persons with a history of such disorders in association with estrogen use. Tl 
should be used with caution in patients with cerebral vascular or coronary artery disease and only for these in wh 
estrogens are clearly needed, 
Large doses of estrogen (5 mg conjugated estrogens per day), comparable to those used to treat cancer of the prostate ¢ 
breast, have been shown in a large ines Clinical trial in men to increase the risk of nonfatal myocardial infarcti 
pulmonary embolism and thrombophlebitis. When estrogen doses of this size are used, any of the thromboembolic ¢ 
thrombotic adverse effects associated with oral contraceptive use should be considered a clear risk. 
b. Hepatic adenoma. Benign hepatic adenomas appear to be associated with the use of oral contraceptives. Altho 
benign, and rare, these may rupture and may cause death through intra-abdominal hemorrhage. Such lesions have not 
been reported in association with other estrogen or progestogen preparations but should be considered in estrogen us 
having abdominal pain and tenderness, abdominal mass, or hypovolemic shock. Hepatocellular carcinoma has also bi 
na hele ogra taking estrogen-containing oral contraceptives. The relationship of this malignancy to these drugs is 
nown at this time. 
c. Elevated blood pressure. Increased blood pressure is not uncommon in women using oral contraceptives. There is noy 
report that this may occur with use of estrogens in the menopause and blood pressure should be monitored with estroy 
use, especially if high doses are used. 
d. Glucose tolerance. A worsening of glucose tolerance has been observed in a significant percentage of patients 
pores cantang oral contraceptives. For this reason, diabetic patients should be carefully observed while receivi 
estrogen. 
4. Hypercalcemia. Administration of s may lead to severe Icemia in patients with breast cancer and bt 
aaron this occurs, the drug should be stopped and appropnate measures taken to reduce the serum calcium lev 


A. General Precautions 

1. A complete medical and family history should be taken prior to the initiation of any estrogen therapy. The pretreatmi 

and periodic physical examinations should include special reference to blood pressure, abdomen, and pelvic organs, a 

should include a Papanicolaou smear. As a general rule, estrogen should not be prescribed for longer than one year withi 

another physical examination being performed. 

2. Fluid retention—Because estrogens may cause some degree of fluid retention, conditions which might be influenced 

this factor, such as epilepsy, migraine, and cardiac or renal dysfunction, require careful observation. 

3. Certain patients may develop undesirable manifestations or excessive estrogenic stimulation, such as abnormal 

excessive uterine bleeding, mastodynia, etc. 

4. Oral contraceptives appear to be associated with an increased incidence of mental depression. Although it is not cl 

whether this is due to the estrogenic or progestogenic component of the contraceptive, patients with a history of depress 

should be carefully observed. 

$; a uterine leiomyomata may increase in size during estrogen use. 

6. The patho eps; should be advised of estrogen therapy when relevant specimens are submitted. 

7. Patients with a past history of jaundice during pregnancy have an increased risk of recurrence of jaundice wł 

receiving estrogen-containing oral contraceptive therapy. If jaundice develops in any patient receiving estrogen, | 

medication should be discontinued while the cause is investigated. 

8, Estrogens may be poorly metabolized in patients with impaired liver function and they should be administered w 

caution in such patients. 

9, Because estrogens influence the metabolism of calcium and phosphorus, they should be used with caution in patie 

with metabolic bone diseases that are associated with hypercalcemia or in patients with renal insufficiency. 

10. Because of the effects of estrogens on epiphyseal closure, they should be used judiciously in young patients in whi 

bone growth is not complete. 

11. Certain endocrine and liver function tests may be affected by estrogen-containing oral contraceptives. The followi 

similar changes may be with ea doses of estrogen: a. Increased sulfobromophthalein retention. b. increas 

prothrombin and factors Vil, Vill, IX, and X; decreased antithrombin 3; increased norepinephrine-induced platelet ¢ 
PARIY c. Increased thyroid binding globulin (TBG) leading to increased circulating total thyroid hormone, as measu 

bi 1, T4 by column, or T4 by radioimmunoassay. Free T3 resin uptake is decreased, reflecting the elevated TBG; free 

concentration is unaltered. d. Impaired glucose tolerance. e. Decreased pregnanediol excretion. f. Reduced response 

nenaon test. g. Reduced serum folate concentration. h. Increased serum triglyceride and phospholipid concentratii 

B. Information for the patient. See text of Patient Package Insert. 

C. Pregnancy. See Contraindications and Boxed Warning. 

D. Nursing Mothers. As a general principle, the administration of any drug to nursing mothers should be done only wt 

ea ae since many drugs are excreted in human milk. 

ADVERSE REACTIONS 


(See Warnings regarding induction of neoplasia, adverse effects on the fetus, increased incidence of gallbladder digea 
and adverse effects similar to those of oral contraceptives, including thromboembolism.) The following additional adve 
reactions have been reported with sayas therapy, including oral contraceptives: 

1. Genitourinary system : Breakthrough bleeding, spotting, change in menstrual flow, Dysmenorrhea, Premenstrual-! 
syndrome, Amenorrhea during and after treatment, Increase in size of uterine fibromyomata, Vaginal candidiasis, Char 
in cervical eversion and in degree of cervical secretion, Cystitis-like syndrome, 2. Breasts: Tenderness, enlargeme 
secretion, 3. Gastrointestinal : Nausea, vomiting, Abdominal cramps, bloating, Cholestatic jaundice, 4. Skin : Chloasma 
melasma which may persist when drug is discontinued, Erythema multiforme, Erythema nodosum, Hemorrhagic erupti 
Loss of scalp hair, Hirsutism, 5. Eyes: Steepening of corneal curvature, Intolerance to contact lenses, 6. CNS: Headacl 
migraine, dizziness, Mental sion, Chorea, 7. Miscellaneous.: Increase or decrease in weight, Reduced carbohydr: 
tolerance, Aggravation of a, Edema, Changes in libido. 

ACUTE OVERDOSAGE 
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Nonstressed antepartum heart rate monitoring: 
Implications of decelerations after spontaneous 


contractions 


CHA VISSER? 

C. W. G. REDMAN 

H. J. HUISJES 

As C: TURNBULL 

Oxford, England, and Groningen, The Netherlands 


Fetal outcome in 98 patients with spontaneous antepartum late decelerations was studied by 
combining the data of two obstetric departments. Heart rate variability was used to classify the 
different patterns into two categories: terminal and decelerative. In 14 of the 47 pregnancies in 
which a terminal pattern was found, intrauterine death occurred within a week. Of the remaining 33 
fetuses, 71% were acidemic at elective cesarean section (CS). In contrast, all of the 51 fetuses with 
a decelerative cardiotocogram (CTG) survived the antenatal period, and only two of 25 were 
acidemic at elective CS. Labor was induced in 20 patients with a decelerative CTG, and fetal 
distress occurred in 12, of whom 10 were eventually delivered by CS. All fetuses with a repetitive 
decelerative heart rate pattern antepartum developed distress in labor. In contrast, an isolated 
deceleration, on one occasion only, was not associatec with distress during labor, except in 
growth-retarded fetuses. The clinical implications of these findings are discussed and the results are 
compared with those of oxytocin contraction stress tests. (AM. J. OBSTET. GYNECOL. 138:429, 1980.) 


A REACTIVE or normal nonstressed antepartum car- 
diotocogram (CTG) is characterized by a baseline vari- 
ability of more than 10 beats/minute, accelerations as a 
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reaction to fetal movements, and no decelerations. It 
indicates that the fetus is able to withstand labor and 
thus implies fetal well-being.’ * The oxytocin challenge 
test (OCT) is usually normal in these cases, so that more 
and more investigators—if they use this test at all— 
restrict it to “nonreactive” patterns. 

The interpretation of a positive OCT is, however, 
open to contradiction, and the frequency of false posi- 
tive tests ranged from none among eight patients’ to all 
among nine patients.* The reasons for this discrepancy 
might include the following: (1) In studies showing the 
highest incidence of false positive tests, remarkably 
high doses of oxytocin (up to 20 mp/minute) were 
used.* * (2) Most reports contained mixed information 
concerning positive tests after either spontaneous 
or oxytocin-induced contractions (CST—contraction 
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Table I. Indications for antepartum cardiotocography 
and gestational age (in weeks) at delivery 



















Terminal Decelerative 
CTG CTG 
Gron- Gron- 
Indications ingen | Oxford | ingen | Oxford 
Hypertensive disorders 20 6 13 13 
Eclampsia 3 - -= - 
Suspected IUGR* 10 - 12 1 
Partial abruption 3 3 - - 
Diabetes - -= ~ 2 
RH-sensitization - - 1 - 
Decreased fetal movements l = 4 - 
Post-term pregnancy = - 2 - 
Other indications - 1 1 2 
Total 37 10 33 18 
Gestational age (in weeks) 
at delivery 
Mean 34.1 317 35.6 32 
Variation 27-38 29-38 32-41 30-38 


*IUGR: Intrauterine growth retardation without hyper- 
tension or other pregnancy abnormalities. 


stress test), the consequences of which might be differ- 
ent, as suggested by the findings of Gauthier and asso- 
ciates.® (3) The interpretation of positive tests has, in 
general, not included allowance for heart rate variabil- 
ity and accelerations, which can help to discriminate 
between true and false positive.’ (4) There was a rela- 
tively small population in most of the studies. (5) The 
lack of adequate data at delivery (in labor CTG, 
micro-analyses of blood, cord pH values). 

To solve part of the problem, we analyzed fetal out- 
come in patients with a spontaneous positive CST. By 
combining the data of two obstetric departments, we 
were able to study fetal outcome in 98 patients. Heart 
rate variability was used to classify the different de- 
celerative heart rate patterns, and in most cases the 
cord pH was measured at delivery. 

Extended data of earlier studies! ë are included in 
the present study. 


Patients and methods 


Data from the Department of Obstetrics and Gynae- 
cology of the University Hospital of Groningen, The 
Netherlands, were combined with data from the De- 
partment of Obstetrics of the John Radcliffe Hospital, 
Oxford, England. 

Since 1969, all hospitalized high-risk pregnancies in 
Groningen have been monitored by nonstressed an- 
tepartum phonocardiotocography. In Oxford, sys- 
tematic monitoring of high-risk pregnancies started in 
1975. Because ultrasound was used in Oxford to moni- 
tor fetal heart rate patterns, the data will be presented 
separately. 
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The policies for heart rate monitoring in both hospi- 
tals were the same. Recordings were made with a 
Hewlett-Packard cardiotocograph ata paper speed of 2 
cm/minute and were of at least 20 minutes’ duration. 
Depending on the normality or abnormality of previ- 
ous recordings and the presumed risk of intrauterine 
fetal distress, CTGs were made from once a week to 
two or three times a day. Recordings of longer than 20 
minutes were made if the trace was of poor technical 
quality or if there was an abnormality. The presence or 
absence of uterine contractions did not influence the 
length of the recording, provided that the trace was 
“normal.” 

Heart rate traces showing late decelerations as a 
reaction to Braxton-Hicks contractions were classified 
according to a system developed from one in use in 
Groningen, first presented in 1976.° 

Decelerative CTG. A decelerative CTG had a 
baseline variability of more than 5 beats/minute, at 
least one acceleration of more than 10 beats/minute, 
and late decelerations with a varying pattern not oc- 
curring after every spontaneous contraction. In an in- 
cidental decelerative CTG, only one deceleration was ob- 
served; and in a repetitive decelerative CTG, there was 
more than one deceleration in the same recording or 
on different occasions. 

Terminal CTG. A terminal CTG had a baseline vari- 
ability of less than 5 beats/minute, absence of accelera- 
tions, and repeated late, usually shallow, decelerations 
in relation to Braxton-Hicks contractions. 

The traces of Oxford were classified retrospectively 
by one of the investigators (G. H. A. V.), without his 
having any knowledge of fetal outcome in these cases. 

The data of all “terminal” CTGs, as collected in the 
course of the last 10 years in Groningen, will be pre- 
sented, as well as the data of two studies about de- 
celerative heart rate patterns: (1) all cases with a de- 
celerative CTG in which labor was induced in the pe- 
riod from August 1, 1973, to January 1, 1976, and (2) 
all cases with a decelerative CTG terminated by elective 
cesarean section (CS) after January 1, 1976. 

The Oxford data contained all patients from the 
high-risk clinic with a terminal CTG and decelerative 
heart rate pattern, delivered by elective CS since 1975. 

Patients with decelerations subsequent to prolonged 
spontaneous contractions (>5 minutes) were excluded. 

Indications for cardiotocography are presented in 
Table I, as is the mean gestational age at delivery. 

Birth weight percentiles were calculated according to 
the Dutch (Kloosterman) curves! and British (Thom- 
son) curves.!! 


Until 1974, in Groningen, a fetal-maternal base, 


deficit difference (at a hemoglobin concentration of 5 
gm/dl) of more than +4 was considered to indicate 
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Fig. 1. Original examples of a “decelerative” (4) and “terminal” (B) cardiotocogram (paper speed, 2 


cm/minute). 


fetal acidemia’? (N = 12). In the more recent data, aci- 
dosis at birth was defined as an umbilical artery pH of 
7.15 or less. 


Results 


There were 47 patients with a terminal pattern and 
51 with a decelerative pattern (Fig. 1). 

Intrauterine death occurred in 14 of the 47 moni- 
tored pregnancies in which a terminal pattern was 
found and in which it was decided, for various reasons, 
not to deliver the fetus. Intrauterine death occurred in 
all between 2 and 7 days after the first terminal pattern 
was recorded. Fig. 2 shows the heart rate pattern in one 
of these cases from 4 days before until the day of in- 
trauterine death. The fetus died 4 hours after the last 
CTG shown in Fig. 2, following a “triple” contraction 
(Fig. 3). Bradycardia was observed only twice, in both 
casgs just before fetal death. In the other 12 patients 
the heart rate was always within the normal range (120 

e to 160 beats/minute). 

The other 33 patients with a terminal CTG were de- 

livered by elective CS. Seventy-one percent of the in- 


fants in whom the pH was measured were acidemic at 
birth (Table II). 

In contrast, of 25 fetuses with a decelerative CTG 
and cord pH measurements, only two (8%) were 
acidemic at elective CS (Table II). 

The results from Groningen and Oxford, presented 
separately in Table II, are comparable with each 
other. 

In 20 patients with a decelerative CTG—all from 
Groningen and previously described elsewhere'—la- 
bor was induced by amniotomy and oxytocin infusion. 
In all of the 10 patients who showed a “repetitive de- 
celerative” CTG, fetal distress occurred during labor. 
This presented as continuing late decelerations and de- 
creasing scalp pH; eight of the 10 patients were’ even- 
tually delivered by CS. In these eight patients, more 
than 50% of the contractions were followed by late de- 
celerations in the 30 minutes preceding CS. With the 
“incidental decelerative” CTG, fetal distress during 
labor occurred only when the weight of the fetus was 
less than that for the tenth percentile (Table III). 

In the patients with a repetitive decelerative pattern, 
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Fig. 2. Fetal heart rate pattern from 4 days before until the day of intrauterine death (paper speed, 2 
cm/minute). 


the mean interval between the first decelerative CTG 
and the time of delivery was about 5 days. In five of the 
33 patients, delivery took place more than 2 weeks after 
the first decelerative pattern, the longest interval being 
4 weeks. 

Five of the 33 infants with a terminal CTG, delivered 
by elective CS, died neonatally, as well as 5 of the 51 
infants with a decelerative CTG (Table IV). Three in- 
fants had brain damage; one case was severe, including 
atrophy of the optical nerve. All three infants had a 


terminal heart rate pattern before birth and were 
acidotic at birth. 


Comment 


Intrauterine death occurred within a week in all 
cases in which there was a spontaneous “terminal” CTG 
and in which the fetus was not delivered. Therefore 
these records can justifiably be called “terminal.” The 
only way to prevent fetal death is immediate delivery.e 


Since in two thirds of the patients in whom a terminal e 
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Fig. 3. “Final” bradycardia just before fetal death. Recording made 4 hours after the last car- 
diotocogram shown in Fig. 2 (paper speed, 2 cm/minute). 


Table II. Incidence of small-for-dates (SFD; =tenth percentile) and acidemia (pH of umbilical artery =7.15) 
in fetuses with a terminal and decelerative CTG pattern, delivered by elective CS 


Description 





Terminal, intrauterine death 


Groningen 10 
Oxford 4 
14 
Terminal, elective CS 

Groningen 27 
Oxford $: 
33 

Repetitive decelerative, elective CS 
Groningen 9 
Oxford pes 
23 

Incidental decelerative, elective CS 
Groningen 4 
Oxford a? 
8 


8 
3 
1 (79%) 
23 25 17 
eo. 3 2 
27 (82%) 28 20 (71%) 
6 8 0 
ar 10 pa! 
7 (74%) 18 l 
3 4 1 
2 => E 
5 7 1 





The fetuses with a terminal CTG who died in utero are includec in this table. 


heart rate pattern is recorded, the fetus is already 
acidemic at elective CS, pregnancy should be termi- 
nated by CS and not by induction of labor. 

Except in case of a “final” bradycardia (Fig. 3), it is, in 
our opinion, impossible to predict exactly when a fetus 
with a terminal heart rate pattern will die. A “sinusoi- 
dal” heart rate pattern, observed by Kubli and associ- 
ates in 7 of 12 dying fetuses, was found in the present 
study on only three occasions: 1 day and 2 days before 
fetal death, and 4 hours before intrauterine death 
(Fig. 2). 

The “decelerative’ CTG was characterized by a 
baseline heart rate variability of more than 5 beats/ 
minute and at least one acceleration every 20 minutes, 
with an amplitude of 10 beats/minute or more. This 

e does not necessarily mean that heart rate variation and 
the number of accelerations in these patients was the 


same as in uncomplicated pregnancies. In fact, criteria 
for a normal CTG include most commonly a baseline 
variability of 10 beats/minute or more and accelera- 
tions with an amplitude of over 15 (or even 20) 
beats/minute. However, these definitions do not take 
into account the known effect of gestational age on 
heart rate variation,'* and gestational age in this study 
was rather low (Table I). Ideally, the different abnor- 
mal patterns should be compared with each other and 
with heart rate patterns of normal pregnancies, by ob- 
jective (computer) methods for analyzing heart rate 
variation. 

Late decelerations, present both in the decelerative 
and terminal CTG, are presumably signs of fetal 
hypoxia.’ The present study suggests that fetal aci- 
demia is associated with a loss of heart rate variation 


and accelerations. The sudden drop in fetal move- 
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Table III. Relationship between occurrence of 
incidental or repetitive late decelerations 
antepartum, birth weight percentiles, and fetal 
distress during labor (repetitive late decelerations, 
decreasing scalp pH) 









Vaginal delivery 
with or without 











cs 






Birth because fetal distress 
weight of fetal 
percentile distress Without 


Repetitive =10 7 6 (3) 1* - 
decelerative >10 CSA (64) 1* - 
10 8 (5) 2 
Incidental =10 5 2 (1) 1 2. (1) 
decelerative >10 TOM sel - 5 (1) 
10 2 (1) 1 7 (2) 


In parentheses is shown the number of fetuses who were 
acidemic at birth (pH of umbilical artery =7.15). 


*Decreasing scalp pH below 7.20; “intrauterine resuscita- 
tion” with tocolytic agents; eventually vaginal delivery. 


Table IV. Neonatal death 












Decelerative 
CTG 


Terminal 
CTG 


Congenital abnormality 
Hyaline membrane disease 
Ventricular hemorrhage 
Fetal death during CS* 


2 = = m 
1 


*Induction of labor; CS because of fetal distress, pH at de- 
livery 6.80. 


ments—which, at least in normal pregnancies, are 
strongly associated with heart rate accelerations—a few 
days before fetal death'® further supports this as- 
sumption. 

With the decelerative CTG, the fetus is not yet 
acidotic, so that there may be time to determine fetal 
lung maturation and, if necessary, to give steroids. If 
the pregnancy is very premature, it may be continued 
under strict cardiotocographic monitoring. 

With a repetitive decelerative CTG, the fetus should 
be delivered by elective CS, since fetal distress occurred 
during labor in all patients in whom labor was induced. 
With the incidental decelerative CTG, fetal distress 
during labor was restricted to the growth-retarded in- 
fants (three of five). Because it is the very combination 
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of growth retardation and acidemia which is associated 
with a high frequency of neonatal neurological mor- 
bidity," this group should, in our opinion, be delivered 
by elective CS, as well. 

In the appropriate-for-dates (AFD) group which 
showed an antepartum isolated late deceleration, no 
fetal distress during labor developed. Induction of 
labor may be justified in this group, but one can argue 
whether delivery is necessary at all. In this respect it is 
interesting to know the incidence of late decelerations 
in normal pregnancy. Preliminary results of 290 hours 
of antenatal monitoring of heart rate in 66 third- 
trimester pregnancies revealed two isolated late decel- 
erations. In both patients, normal recordings were 
made afterward, and pregnancy outcome was un- 
eventful. When antepartum monitoring of heart rate is 
restricted to 20 minutes, this would imply that once in 
+435 recordings in normal patients a late deceleration 
can be found. If a late deceleration in normal preg- 
nancy occurs by chance, the incidence of a repetitive 
decelerative pattern is in the order of [1/435]?. Al- 
though these are preliminary data, they might indicate 
that a repetitive decelerative CTG is definitely an ab- 
normal finding and thus support the different outcome 
in the AFD group in this study with a repetitive de- 
celerative CTG, in comparison with the AFD group 
with an isolated late deceleration. 

The incidence of false positive OCTs is, according to 
a review which we performed in 1977,' about 30% to 
40%. A spontaneous terminal CTG, with an incidence 
of fetal acidemia of already 71% at the time of elective 
CS, is thus far more ominous, as is the repetitive de- 
celerative CTG. 

The present data, which stress the importance of in- 
cluding heart rate variation in the analysis of the posi- 
tive CST, are in agreement with Braly and Freeman’s 
findings’ of no false positive tests with a nonreactive 
positive OCT, compared to seven of 15 with a reactive 
positive test. Since the patients with a terminal CTG 
were not allowed to go into labor, comparison with data 
on them concerning a nonreactive positive OCT is not 
possible. However, a repetitive spontaneous decelera- 
tive pattern seems to indicate more reliably the fetus at 
risk than does the reactive positive OCT. Overstimula- 
tion with hypertonia or an oxytocin-induced abnormal 
contraction pattern might be one of the reasons for this 
difference. 
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A report in the literature indicated that fetal cells could be obtained by endocervical lavage during 

the first trimester of pregnancy and successfully cultured. This would allow prenatal diagnosis earlier 
in pregnancy than is currently possible with second-trimester amniocentesis. Therefore, we 

attempted to confirm these findings. Our results indicated that the cultured cells were maternal in 
origin. We disagree with interpretations of the data give? in the initial report and conclude that 
first-trimester prenatal diagnosis is not feasible at this time. (AM. J. OBSTET. GYNECOL. 138:436, 1980.) 


ALTHOUGH recent collaborative studies in the United 
States' and Canada? have established the relative accu- 
racy and safety of second-trimester amniocentesis for 
prenatal diagnosis, the procedure still has significant 
drawbacks and complications. These can be attributed 
primarily to the late timing and invasiveness of the pro- 
cedure. 

Since amniocentesis generally cannot be done until 
the fourteenth to sixteenth week of gestation, and cell 
culture results usually require 3 to 5 weeks, vital genetic 
information about the fetus is not available until the 
seventeenth to twenty-first week of pregnancy. Should 
the fetus be abnormal and pregnancy termination de- 
sired, the abortion is delayed to a gestational period in 
which the maternal morbidity and mortality for such 
an operation is increased. Moreover, should the amni- 
otic fluid cell culture fail to provide the needed infor- 
mation, the late timing of a second amniocentesis and 
the long time required for culture results may negate 
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the feasibility and usefulness of a repeat study. In ad- 
dition, potential complications resulting from the basic 
invasiveness of second-trimester amniocentesis are 
documented in the literature. 

To improve upon second-trimester transabdominal 
amniocentesis as a diagnostic tool, one must have a 
technique which can be used in the first trimester and 
which avoids the complications mentioned. This tech- 
nique should have also a high degree of accuracy and 
be as simple as possible. Alternatives to transabdominal 
amniocentesis, which have met some of these requi- 
sites, have been investigated in the past 10 years. These 
methods have consisted of recovering trophoblastic 
cells in the maternal circulation,’ direct villus biopsies 
with a hysteroscope,* blind transcervical aspirations of 
the fetal membranes,*® and endocervical smears for 
sampling exfoliated fetal cells. The relative simplicity 
and apparent safety of the last-mentioned method at- 
tracted much attention in the literature, but, unfortu- 
nately, mixed results emanating from a number of cen- 
ters underscored its unreliability. 

Convinced that exfoliated trophoblast accumulated 
behind the cervical mucous plug at the level of the 
internal os, Rhine and associates’ developed an an- 
tenatal cell extractor (ACE) to collect a sufficient num- 
ber of cells for tissue culture and subsequent karyotyp- 
ing. Rhine and associates’ data indicated that first- 
trimester prenatal diagnosis might be feasible. i 

Encouraged by Rhine and associates’ preliminary re- 
sults, which could have a great impact on prenatal , 
diagnosis, we undertook a pilot study specifically de- 
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Fig. 1. The antenatal cell extractor (ACE). 


signed to replicate their work and extend their findings. 
Our objectives were to obtain samples of exfoliated 
trophoblast by endocervical lavage, to grow the tro- 
phoblastic tissue in cell culture, and karyotype the cul- 
tured cells. 


Material and methods 


Thirty patients who elected to undergo outpatient 
first-trimester abortion at Grady Memorial Hospital 
participated in the pilot study. Eighty percent were 
multigravidas; their age range was 18 to 28 years 
(mean = 23.2). Mean gestational age at the time of 
pregnancy termination was 10.5 weeks by examination 
(range, 8 to 13 weeks). None of the patients had an 
underlying medical or surgical illness, gave a history of 
habitual abortion, nor presented with manifestations of 
a threatened abortion. After the nature and purpose of 
the study, potential risks attendant on the endocervical 
lavage, and the specimens required were described to 
the patient, informed consent was obtained at least 1 
day before the patients scheduled abortion. Endocer- 
vical samples were collected immediately before the 
abortion in all cases. An appropriate sample of the 
products of conception was obtained after the abortion 
was completed (see below). 

To obtain endocervical samples of exfoliated tro- 
phoblast, a replication of the antenatal cell extractor 
(ACE) devised by Rhine and associates™* was employed 
(Fig. 1). This device consisted of a clear plastic tube, 2.5 
mm in diameter and 15 cm long. The proximal end of 
the tube was covered by a 5 cm plastic sleeve to which a 
Luer-Lok—type syringe adapter was attached. Running 
through the tube was a 0.7 mm metal rod which had a 
3.5 mm plastic bulb secured to its tip. Pushing on the 
plunger handle projected the bulb forward, thus open- 
ing the tube; and pulling on the handle held the bulb 
against the distal end of the tube, thereby closing it. 
Hence, the ACE was closed during insertion in order to 
avoid the bacterial contamination of the cervical canal, 
* opened at the internal os in order to obtain the speci- 


men, and then closed again before being withdrawn 
through the contamination of the mucous plug. The 
ACE was gas sterilized before each use and maintained 
in a sterile container. 

To obtain the specimen with the ACE, the patient 
was positioned on the operating table, prepared, and 
draped in the usual fashion for an outpatient vaginal 
operation. A gentle bimanual examination was then 
performed to determine the size of the uterus and its 
position; the physician estimated the size of the uterus 
in order to confirm gestational age. A sterile speculum 
was subsequently inserted into the vagina, and the ec- 
tocervix was cleansed with Betadine solution. Next, the 
anterior lip of the cervix was grasped with a single- 
toothed tenaculum; a uterine sound was then gently 
passed into the cervical canal to ascertain its direction 
and measure the distance to the internal os. A 5 cc 
syringe filled with saline solution was attached to the 
adapter on the proximal end of the ACE, and the en- 
tire tube was filled with saline solution. The 5 cc syringe 
was refilled so that it contained 5 cc of sterile saline 
solution. The distal tip of the ACE was inserted to the 
level of the internal os; when the bulb just passed the 
constriction of the os, the ACE plunger was pushed 
forward 1 or 2mm. Sterile saline solution was expelled 
into the area just above the os and then withdrawn into 
the ACE tip by retraction of the syringe plunger. The 
tube itself was then closed by pulling the plastic bulb 
back, and the entire ACE was withdrawn from the cer- 
vix. Two specimens per patient were collected since this 
increased the number of cells obtained and minimized 
maternal decidual contamination. ™ Each specimen was 
expelled into a sterile 15 cc conical centrifuge tube 
which contained a solution of nutrient medium plus 
penicillin, streptomycin, and Fungizone. The inside of 
the ACE was then rinsed with 5 cc of the nutrient 
medium —antibiotic solution; this fluid was collected in 
a separate sterile container. All three specimens were 
immediately transported to the Genetics Laboratory at 
the Center for Disease Control (CDC). 
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Fig. 2. Cellular outgrowth from explant in ACE specimen. 


After each pregnancy was terminated, the products 
of conception were examined and a specimen was 
taken. These samples were also transported in a solu- 
tion of antibiotics and nutrient medium to the labora- 
tory for cell culture and analysis. 

Upon arrival at the laboratory, the contents of the 
specimen tubes were centrifuged at 1,000 rpm for 5 
minutes, the supernatant was discarded, and the tissue 
was transferred via a sterile pipette into Falcon flasks 
which contained McCoy’s 5 A medium and antibiotics; 
sterile curved scissors were used to mince any large 
pieces of tissue into very fine fragments. The Falcon 
flasks which contained the tissue were then incubated 
at 37° C with McCoy’s 5 A medium supplemented with 
15% fetal-calf serum and antibiotics. 

The cultures were examined daily with a phase- 
contrast inverted microscope. As soon as enough cells 
were growing, they were harvested by standard cyto- 


genetic techniques. The cells were then Q-banded with 
guinacrine dihydrochloride. Metaphase spreads were 
scored for chromosome number and sex. 


Results 


Using the ACE, we obtained cells of trophoblastic 
origin, as evidenced by the chorionic villi that we saw 
on cytologic examination of the lavage fluid. Growth of 
at least two different cell types was observed, either in 
isolated colonies or emanating from typical tropho- 
blastic explants (Fig. 2). 

All ACE specimens which grew sufficiently were har- 
vested for determination of chromosomal sex by 
Q-banding. In the first two cases, because the ACE 
specimens were found to have female chromosome 
constitutions, maternal lymphocytes were also exatn- 
ined. No conclusive chromosomal polymorphism dif- 
ferences between the ACE cells and maternal cells 
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were observed. Since the interpretation of polymor- 
phisms is subjective, and therefore possibly uncon- 
sciously biased, we decided to concentrate on those 
cases in which the fetal tissue was male (46,XY). 
In these informative cases, the interpretation was 
straightforward: female ACE cells (46,XX) would be of 
maternal origin, whereas male ACE cells (46,XY) 
would be of fetal origin. 

We successfully cultured male fetal tissue from 12 
patients. In nine of these cases, the ACE specimen grew 
sufficiently for chromosome analysis. In all nine cases 
the chromosomes of the ACE cells were female. This 
clearly demonstrated the maternal origin of the ACE 
specimen in each informative case. 


Comment 


In an early phase of the work of Rhine and associ- 
ates," samples were obtained from first-trimester pa- 
tients, 24 hours prior to therapeutic abortion. Cell 
growth was observed in 18 of 21 samples, and five of 
these grew well enough for a study of chromosomes. 
Maternal lymphocytes and endocervical samples were 
scored for Q-band polymorphisms and compared. A 
difference in a chromosomal polymorphism in the two 
samples was interpreted as the paternal contribution to 
the trophoblast. In the five pairs of samples scored, a 
difference was noticed in every instance. 

Ina later phase of their work, Rhine and associates" 
immediately repeated the sampling procedure for each 
patient. This increased the volume of tissue obtained 
and increased the yield of mitoses that could be scored. 
Rhine and his group observed growth in 12 of 13 first- 
trimester patients. In 11 of the 12 successful cultures, 
Rhine and associates observed chromosome polymor- 
phisms which differed from those of the maternal lym- 
phocytes. This was interpreted to mean that the ACE 
cells were of fetal origin in these 11 cases. 


We think that our inability to demonstrate a male 
karyotype among the cells retrieved with the ACE casts 
serious doubt upon the validity of Rhine and associates’ 
findings. Even though it is true that polymorphic 
markers distinguished 11 of 12 karyotypes in their last 
series from obvious maternal cell contamination, Rhine 
and his co-workers should have obtained at least one 
typically male karyotype, on the basis of probability 
alone. 

The chance that all 11 informative cases were female 
is extraordinarily remote. The probability of such an 
event is (1/2)'' or 0.000488. If we include the five in- 
formative cases from preliminary study, the probability 
shrinks to (1/2)'® or 0.000015. Rhine and associates 
state that the failure to observe a Y chromosome in 
their ACE cultures could be due to the poor quality of 
the metaphases obtained. Therefore, they may have 
had some males in their series, and the probability cal- 
culations above would not apply. However, if the qual- 
ity of their preparations was so poor that the Y chro- 
mosome could not be distinguished, we doubt that 
polymorphisms could have been reliably scored. 

This failure to culture fetal cells from the ACE spec- 
imen does not rule out the possibility of sampling fetal 
tissue by noninvasive means during the first trimester. 
It merely means that we, and perhaps Rhine and asso- 
ciates, have failed to do so. 

Recently, Rhine and Milunsky'® reported the growth 
of male cells from an ACE specimen obtained at 9 
weeks’ gestation. They did not present data to indicate 
the reliability of obtaining fetal cells with this proce- 
dure. We suggest that the promising results of Rhine 
and associates'* '° must be interpreted cautiously. We 
hope that this method can be developed into a reliable 
diagnostic procedure. 


We wish to thank Ms. Linda Shulin for her able work 
in the laboratory. 
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Placental size during early pregnancy and fetal 


outcome: A preliminary report of a sequential 


ultrasonographic study 
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Placental growth during pregnancy was studied serially by ultrasonographic measurement of 
placental area in 50 primigravid women. Placental aree at a menstrual age of 150 days was 
compared to infant birth weight. Small placental area at a menstrual age of 150 days was 
significantly related to low infant birth weight (<tenth percentile of birth weight for gestational age). 
A “warning limit’ of placental area at midpregnancy wes calculated. If placental area was equal to 
or smaller than this limit of 187 sq cm, six of nine patients (67%) compared to four of 41 subjects 
with larger placentas (p < 0.01) were delivered of a small—for—gestational age baby. 
Ultrasonographic placental area measurement in midpregnancy thus appears to be of prognostic 
value in identifying pregnancies at high risk for the subsequent occurrence of fetal growth 


retardation. (AM. J. OBSTET. GYNECOL. 138:441, 1980.) 


THE ASSOCIATION between low infant birth weight 
for gestational age and small placental size has been 
noted by many authors, especially in cases where the 
fetal growth retardation is of the asymmetric or in- 
trauterine malnutrition type. The literature also con- 
tains many reports concerning antepartum detection of 
fetal growth retardation by means of ultrasonographic 
measurement of the fetus; however, relatively little at- 
tention has been directed to the antepartum assessment 
of placental size and its consequences for fetal growth. 
We report here a prospective study relating placental 
area measured ultrasonically at midgestation to the 
subsequent birth weight categories of the infant. 


Methods and subjects 


Ultrasonographic placental localization was per- 


formed in 105 primigravid women during the first half 
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of pregnancy. In 52 of these women, the placenta was 
located anteriorly. One subject was subsequently ex- 
cluded because of the presence of a twin pregnancy, 
and another withdrew from the study. The remaining 
50 women were studied serially throughout pregnancy. 

Placental scans were obtained with a Diasonograph 
Model NE 4200, connected to a gray-scale scan con- 
verter. Placental area was calculated from serial sono- 
grams obtained at 1 cm intervals in transverse and 
longitudinal directions. In the sonograms showing the 
greatest extent of the placenta in each direction, the 
length of the chorionic surface was measured by means 
of a curvimeter (Ahrend). The product of the greatest 
chorionic surface lengths in transverse and longitudi- 
nal directions was used as an approximation of placen- 
tal area. To test the reproducibility of the method, 194 
duplicate measurements of placental area were made. 
A mean relative error of 3% was found with regard to 
each dimension. The measurement procedure has 
been described in greater detail elsewhere.' 

The pregnancies of the study subjects were dated on 
the basis of menstrual data. In cases where an*uncer- 
tainty in the menstrual age of more than 7 days was 
present, fetal crown-rump length or biparietal diame- 
ter was measured at least twice during the first half of 
pregnancy and menstrual age was calculated from 
these measurements. 

A menstrual age of 150 days was selected for the 
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investigation of the possible predictive value of mid- 
pregnancy placentometry. This time represents very 
nearly the average midpoint of gestation (133 days) 
augmented by mean preovulatory phase duration (14 
days). 

Placental area was actually measured at a menstrual 
age of 150 days in only one subject. In the other sub- 
jects, placental area at 150 days’ menstrual age was cal- 
culated by two methods. By the simple method, placen- 
tal area at 150 days was obtained by linear interpolation 
from the last measurement before day 150 (range 108 
to 149 days) and the first measurement after day 150 
(range 151 to 198 days) (n = 49). In the second meth- 
od, the value for placental area at 150 days was based 
on the linear regression analysis of each individual pla- 
cental growth curve determined from all measure- 
ments (range 3 to 5) obtained up to 175 days (n = 37). 
The mean difference between the results of the two 
methods of calculation was 1 sq cm (+10 SD cm, 
n = 37). Since the results of the two methods of calcu- 
lation did not differ significantly (p >> 0.1, Student's 
one-sample test) or systematically, the more simple in- 
terpolation of placental area from the measurements 
closest on either side of 150 days’ menstrual age was 
employed in the final calculations for all subjects. 

The birth weight percentile for gestational age at de- 
livery? was used as the measure of pregnancy outcome. 


Results 


The earliest satisfactory measurement of placental 
area could be done between the ninth week and the 
eleventh week of gestation. Before this period, the 
boundaries of the definitive placenta could not be dis- 
tinguished from the decidua and chorion frondosum. 
The smallest placental area measured in our material 
was 40 sq cm at 71 days. From this time onward, placen- 
tal area increased rapidly in most cases. 

The subsequent distribution of infant birth weights 
for the 50 pregnancies studied serially was: appro- 
priate for gestational age (birth weight =tenth, 
<ninetieth percentiles), 38 infants; small for gesta- 
tional age (<tenth percentile), 10 infants; and large for 
gestational age (>ninetieth percentile), two infants. 

Comparison of the ultrasonically determined placen- 
tal area at 150 days with the subsequent birth weight of 
the infant revealed a mean placental area of 188 + 50 
(SD) sq cm when the birth weight was below the tenth 
percentile for gestational age (n = 10) and 235 + 35 sq 
cm when the birth weight was between the tenth and 
ninetieth percentiles (n = 38). This difference is statis- 
tically significant (p = 0.001, Student's t test). The two 
macrosomic fetuses had placental areas at 150 days of 
210 and 296 sq cm. 
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The ultrasonically measured placental areas at 150 
days of the 38 normally grown infants appeared to be 
drawn from a normal Gaussian distribution. This was 
substantiated by the normality tests of Shapiro and 
Wilk? (p >> 0.1 by each test). Further, the values for 
skewness (0.21) and kurtosis (— 0.49) were small. On the 
basis of a Gaussian distribution, it can be calculated with 
aconfidence level of 90% that at least 5% of the placental 
area values of women with infants who are appropriate 
for gestational age will be equal to or less than 187 sq cm 
at a menstrual age of 150 days. This value thus repre- 
sents a one-sided guarantee tolerance limit and can be 
used asa warning limit. In the present study population, 
six of nine subjects with placental area = 187 sq cm at 150 
days compared to four of 41 subjects with placental 
areas greater than the calculated warning limit sub- 
sequently were delivered of small—for—gestational age 
infants. This difference is statistically significant 
(p < 0.01, chi-square test). 


Comment 


Ultrasonographic measurement of the placenta dur- 
ing pregnancy has been described by Hollander and 
Mast,’ Hellman and associates,’ and Bleker and associ- 
ates. In these studies non—gray-scale compound scan 
techniques were used, and in these methods the mar- 
gins of the placenta are not always distinguishable. 
None of the studies was prospective with regard to fetal 
outcome. In our prospective study, in contrast to those 
of the previously mentioned authors, we used gray- 
scale techniques and only measured the surface of the 
placental disk because of the restricted accuracy of pla- 
cental thickness measurements. ' 

For a reliable study of the placenta by ultrasound 
throughout pregnancy, the placenta must be located on 
the anterior wall of the uterus, so that artifacts caused 
by the acoustic shadows of overlying fetal parts are 
avoided. Application of this selection criterion in the 
present study resulted in exclusion of one half of the 
potential subjects. 

The most interesting part of the placental growth 
curve is found during early pregnancy. During this 
period, placentas located on the posterior wall of the 
uterus often can be measured because overlying fetal 
parts during early pregnancy cause only slight artifacts. 
Thus, it is possible that placental growth can be moni- 
tored during early pregnancy irrespective of placental 
location. Until the applicability of ultrasound mea- 
surement techniques to posteriorly located placentas is 
directly tested, however, the possibility remains that 
this screening procedure may be limited to the 40% to 
50% of gravid subjects with anterior placentas. 

In the present study, six of nine subjects with placen- * 
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tal areas of 187 sq cm or less at 150 days eventually 
were delivered of small—for—gestational age babies. In 
a larger, unselected population, the predictive effi- 
ciency would probably be somewhat smaller. 

If the birth weight distribution tables are appropriate 
for the population under study, the ratio of low birth 
weights to normal birth weights in a large population 
will be 1:8. A higher ratio of low to normal birth 
weights (10:38) was observed in the study group. Ap- 
plying observed incidence figures for the occurrence of 
placentas below the calculated warning limit to a larger 
unselected population, one can estimate that approxi- 
mately half of pregnancies where the placental area by 
our method is = 187 sq cm at 150 days will end in the 
delivery of a small-for—gestational age infant. This still 


represents a fivefold increase in the incidence of low 
birth weight. 

Our findings reaffirm the frequently noted associa- 
tion between small placentas and small-for-dates 
babies. Although serial fetal measurements were not 
performed in the present study, ultrasonographically . 
evident fetal growth retardation does not usually ap- 
pear until after the end of the second trimester. Thus, 
the present findings also suggest that placental growth 
retardation can be demonstrated in advance of fetal 
growth retardation. Although the number of subjects 
in the present study is too small to allow definite con- 
clusions to be drawn, the results clearly indicate that a 
larger, prospective investigation of the value of ultra- 
sonographic placentometry is warranted. 
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THE HEART RATE (HR) has been used as an index of 


Mechanisms of beat-to-beat variability in the heart 


rate of the neonatal lamb 


I. Influence of the autonomic nervous system 
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The contributions of the intrinsic, beta-adrenergic, and cholinergic systems to the mechanisms of 
beat-to-beat variability of the heart rate were investigated in chronically instrumented, 
unanesthetized newborn lambs from the first week to the eighth week of neonatal life. During this 
period of neonatal growth, the resting heart rate decreased spontaneously every week; the 
decrease was not related to alterations in the sympathetic and parasympathetic tones but rather to 
changes in the intrinsic mechanisms of heart rate control. Despite the weekly decrease in the 
resting heart rate of the neonatal lamb, the long and short-term beat-to-beat variabilities did not 
change significantly. This finding suggests an absence of a significant influence of the intrinsic 
mechanisms of heart rate control on the genesis of beat-to-beat variability. The results obtained with 
the various modes of adrenergic and cholinergic blockades and stimulation seem to indicate that the 
autonomic nervous system contributes significantly to the appearance of beat-to-beat variability. 
However, the influences of the adrenergic and cholinergic systems differ from week to week of 
neonatal growth and the patterns of changes are not the same for the long-term and short-term 
variabilities. The implication of these studies in terms of physiologic and hemodynamic significance 
of beat-to-beat variability in heart rate is discussed. (AM. J. OBSTET. GYNECOL. 138:444, 1980.) 


fetal and neonatal well-being for many years. In the 
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past, episodes of fetal bradycardia or tachycardia were 
sufficient to alert physicians of impending fetal prob- 
lems. With the advances in electronic technology that 
have occurred during the past decade, however, fetal 
and neonatal HR monitoring has become considerably 
more complex. Various tests based on variations in HR 
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Table I. Details of experiments 
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Experimental drug Doselkg Site of action 
Atropine 40 200 ug Muscarinic receptors 
Propranolol 41 200 ug Adrenergic receptor blocker 
Atropine plus propranolol 42 200 wg of each Muscarinic plus adrenergic 

receptor blockers 
Isoproterenol 49 0.05 ug Adrenergic receptor stimulant 
54 0.10 ug 





patterns have been devised which are thought to pro- 
vide information on fetal conditions in suspected 
high-risk pregnancies. ™® 

The aspect of fetal HR monitoring that has created 
more interest in recent years pertains to the instan- 
taneous variability that is observed from beat to beat. 
Various investigators believe that monitoring the beat- 
to-beat variability in the baseline HR provides a more 
accurate assessment of the presence or absence of fetal 
distress.'~® Although very little effort has been made to 
investigate the mechanisms and the hemodynamic con- 
sequences of the beat-to-beat variability, most authors 
believe that it results from interactions between the 
sympathetic and parasympathetic components of HR 
control. 

The present studies were designed to investigate 
some of the mechanisms that may underlie the instan- 
taneous beat-to-beat variabilities in the HR of the 
neonatal lamb. We selected the neonate instead of the 
fetus for the following reasons: (1) it is simpler and 
considerably more accurate to monitor the HR and its 
instantaneous variability for a long period of time dur- 
ing the neonatal period than during intrauterine life; 
many of the technical difficulties and interfering vari- 
ables that are encountered in fetal studies can be min- 
imized or eliminated. (2) We have previously shown 
that the HR of the newborn lamb changes spontane- 
ously throughout the first 8 weeks of the neonatal pe- 
riod and that these changes are related to modifications 
of the intrinsic mechanisms of HR control rather than 
to the sympathetic and parasympathetic systems.” By 
observing the beat-to-beat variability in a spontane- 
ously changing HR, we thought that we might be able 
to shed light on the contributions of these three com- 
ponents of heart rate control to this phenomenon. (3) 
The effectiveness of a given mode of blockade or 
stimulation of any component of the autonomic ner- 
vous system is more assured and more predictable in 
the neonate than in the fetus, mainly because of the 
absence of vascular shunts and the low resistance sys- 
tém of the umbilicoplacental circulation. 

This report deals with the role of the beta-adren- 
ergic, cholinergic, and intrinsic systems in the genesis 
of beat-to-beat variability. 


Material and methods 


Animal preparation. Seven near-term ewes of mixed 
breed with dated gestational ages were allowed to de- 
liver spontaneously in our animal care facilities; hence, 
the exact age of each lamb was known. The lambs were 
housed with their mothers so that normal lactation 
could be accomplished until they were able to eat the 
same diet given to the ewes and drink on their own 
during the period of observation. 

Each lamb was allowed a 3-day period of neonatal 
adjustment before it was subjected to operation. Chro- 
nic instrumentation of the lamb was accomplished 
under aseptic conditions by techniques previously re- 
ported.” * Briefly, with the use of local infiltration anes- 
thesia (1% Xylocaine), polyvinyl catheters were placed 
in the carotid artery and jugular vein. The carotid 
catheter served for measurement of systemic arterial 
pressure and HR and the jugular catheter was used for 
intravenous drug administration. In addition, two elec- 
trodes made of stainless steel or silver loops 5 mm in 
diameter were implanted subcutaneously on the ani- 
mals chest, one over the precordial area and the other 
at a distance of 15 cm over the back of the animal (this 
electrode position was found by trial and error to pro- 
vide the best R-wave record with minimal artifacts). 

A postoperative recovery period of 48 hours was al- 
lowed before the studies were begun. The lamb’s ac- 
tivities, feeding habits, respiration, muscle tone and 
weight were checked daily while hemoglobin, hemato- 
crit, blood respiratory gases, and pH were analyzed at 
frequent intervals. The same lamb was studied from 
the first week through the eighth week of neonatal life. 
Circulatory functions, including HR variability in the 
resting state, were recorded daily for the 8 weeks of the 
observation period. These data were used to calculate 
the spontaneous changes in the resting HR and its 
beat-to-beat variabilities throughout this period of 
neonatal growth. 3 

Autonomic antagonists and the agonist used in these 
experiments, including the dosage, site of action, and 
number of tests, are listed in Table I. The number of 
experiments per week for each drug varied from five to 
eight. The doses used were chosen as being the most 
effective in blocking beta-adrenergic and cholinergic 





VENNIE Pree 


446 Zugaib etl. 


Short term variability 





-g E ee i 





OQ— 


Long term variability 


Fig. 1. Schematic representation of computer simulation for 
the long- and short-term variabilities. See text for further 
details. 


receptors and were based on our previous dose- 
response curves constructed for these agents during 
identical periods of neonatal development.’ 

A weekly study schedule was established for each 
lamb and no more than one test with an autonomic 
antagonist or agonist was performed in a given day. 
This schedule permitted collection of data on the ef- 
fects of all of the agents listed in Table I from the same 
animal every week. 

The experimental protocol consisted of the following 
periods: (1) a control period lasting 30 to 40 minutes, 
during which the animal stood quietly in its cage while 
recording of the resting HR and arterial pressure was 
made continuously; (2) a testing period, during which 
the agent selected for assessing a given autonomic 
activity was administered in predetermined doses 
through the jugular vein in single bolus injections. Re- 
cordings of HR and arterial pressure were made con- 
tinuously after each injection for about 2 to 3 hours; 
the average reading of 4 to 5 minutes during maximum 
effects of the drug was taken as the response to that 
test’; (3) a recovery period of 30 to 40 minutes, which 
terminated the experiment for that day. During all of 
these periods, the lamb stood quietly and was pre- 
vented from sitting or moving by a sling support that 
allowed full weight bearing on all four extremities. 

Criteria for defining and calculating heart rate vari- 
ability. Since there are no uniform criteria among 
workers in this field on how to calculate or express HR 
variability,’~® ° we arbitrarily decided on the following 
methodology and definitions: 
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Fig. 2. Average (+ 1 SE) of the weekly values of the resting HR 
with corresponding values for long- and short-term var- 
iabilities from the first week to the eighth week of neonatal 


life. Resting HR decreased weekly throughout the neonatal 
period, but LTV and STV did not change significantly. 


l. For the purpose of electrocardiographic record- 
ing of the R-wave intervals, the paper speed was set at 5 
cm/sec. 

2. The distances between successive R-R intervals 
were measured (in milliseconds) with a manual digi- 
tizer system coupled to a computer. 

3. Three to four periods of 128 R-R intervals were 
measured during the control period prior to drug in- 
jection and a similar number of readings were collected 
during the maximum effects of a given drug (the num- 
ber 128 was arbitrarily selected after several trials with 
lower and higher numbers). 

4. HR represents the number of beats per minute 
for each period of observation (128 intervals). The in- 
stantaneous HR (Y) at each interval was first calculated 
by dividing the total number of milliseconds per min- 
ute (60 x 10°) by the specific interval in milliseconds 
(Xj): 

60 x 108 

Xi 


Y= 


The mean HR was then calculated from the sum of all 
Ys (XY) and the number of periods (N): è 


zA 
HR = JY. 
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Fig. 3. Effects of propranolol and atropine and of atropine 
and propranolol given simultaneously on the resting HR. In 
this and subsequent figures, values represent a mean +1 SE 
increase or decrease from the resting parameter which is plot- 
ted as zero. All values are significant at P < 0.01 except where 
indicated by either a cross or asterisk. Propranolol produced a 
significant decrease in the weekly HR. Atropine produced a 
significant increase in the weekly HR. Simultaneous blockade 
of sympathetic and parasympathetic systems elicited a sig- 
nificant increase in HR. 


5. Long-term variability (LTV) was defined as the 
variability in the baseline HR that occurred during 
each entire period of observations (128 intervals). It 
was calculated by the formula: 


LTV (W50/Md) = í X|X, — Mdl/Md 


where X; equals each R-R interval and W50/Md repre- 
sents a calculated median. 

Each R-R interval (X;) was subtracted from the me- 
dian and the absolute value of all these deviations was 
summed & | X; — Md] and then divided by the num- 
ber of intervals (N). This gives an estimate of the aver- 
age deviation from the median during the entire pe- 
riod of 128 intervals (the median was used instead of 
the mean because it proved to be a more robust mea- 
sure of variability’). 

6. Short-term variability (STV) was defined as the 
variability in HR that occurred between two consecu- 
tive intervals and was calculated by the formula: 


STV (W50/D,) = Woy — Md| 


where 
p, = Xit 1— X|l 
(X; + 1 + X,) 


and X;, W50, and Md are the same symbols as stated 
aBove. Since STV reflects variability between two con- 
secutive intervals, the number of samples (N) repre- 
sents the number of intervals minus one (N — 1). As 
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Fig. 4. Effects of propranolol, atropine, and simultaneous at- 
ropine and propranolol on LTV. Beta-adrenergic blockade 
produced a consistent deċrease in LTV, the magnitude of 
which increased with neonatal growth. Parasympathetic block- 
ade also produced a decrease in LTV, the magnitude of which 
decreased with growth. Pharmacologic denervation of the 
heart produced a marked fall in LTV, the magnitude of which 
was the same throughout the neonatal period. 


with the LTV calculations, the deviations from the 
median rather than from the mean were selected for 
the reasons already explained. 

For statistical treatment of the data, each animal was 
used as its own control. The values collected in the 
resting state during the control period prior to drug 
injections and during the peak of drug action were 
submitted to an analysis of varianee to account for the 
differences between animals, weight, drug effects, and 
age as well as to assess the statistical significance of the 
differences. 

Computer simulation. In order to test our methods 
of calculating long- and short-term variabilities and to 
assess the versatility of the formula to respond to 
changes in frequency and amplitudes of a given cycle, 
we performed computer analyses on a simulated heart 
rate in which frequency and amplitudes could be al- 
tered independently or simultaneously while we ob- 
served the behavior of the long- and short-term var- 
iabilities. 


Results 


Conditions of the animals. All lambs had recovered 
from operation and had resumed their normal ac- 
tivities and feeding habits prior to the initiation of the 
studies. The resting values for HR, blood pressure, 
hemoglobin, hematocrit, pH, and blood respiratory 
gases were within the ranges of data previously ob- 
served for newborn lambs of this age in our labora- 
tories." 4 

Computer simulation. The results obtained from the 
computer simulation are presented in Fig. 1. LTV was 
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Fig. 5. Effects of propranolol and atropine and of atropine 
and propranolol given simultaneously on STV. Beta-adren- 
ergic blockade produced a decrease in STV, the magnitude of 
which increased with neonatal age. Parasympathetic blockade 
elicited a significant decrease in STV, the magnitude of which 
diminished with neonatal growth. Pharmacologic denervation 
produced a marked and constant decrease in STV. 


zero at a fixed HR. It increased slowly with the number 
of HR cycles up to 1% cycles per minute but then be- 
came constant irrespective of the number of cycles per 
unit of time (Fig. 1). LTV, however, varied at all fre- 
quencies with changes in the amplitude of the cycle. 
Thus, at frequencies higher than 11⁄2 cpm the changes 
in LTV reflected amplitude rather than frequency 
shifts. 

STV and 
amplitude of the cycles in heart rate up to half of the 
number of intervals studied (Fig. 1). 

The results of the computer simulation indicated 
that: (1) the formulas used for calculating LTV and 
STV were versatile enough to detect minor changes in 
HRs of different frequencies and amplitudes; (2) the 
range was not a good way to characterize variability; 
and (3) the median was better than either the mean or 
the standard deviation for calculating variability since it 


increased in value with the number 


proved to have stronger immunity to noise and other 
artifacts. 

Resting HR and its variability during neonatal 
growth. In the upper panel of Fig. 2 the weekly values 
for the resting control HR observed during the 8 weeks 
of neonatal life are presented. In the lower two panels 
the corresponding weekly values for the LTV and STV 
in the resting HR during the same period of neonatal 
growth are presented. 

The resting HR of the newborn lamb decreased pro- 
gressively every week during the first 8 weeks of 
neonatal life. The average HR during the first week 
was 175 bpm and decreased to an average of 128 bpm 
during the eighth week (Fig. 2). These changes were 
similar to those previously reported for a similar group 
of newborn lambs.‘ 
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Both the LTV and STV of the resting HR changed 
inconsistently and insignificantly from week to week 
during neonatal growth (Fig. 2). 

Effects of autonomic antagonists on the resting HR 
and variabilities. In Fig. 3 data are presented on the 
changes in the resting weekly HR observed after: (1) 
cholinergic blockade with atropine, (2) beta-adrenergic 
blockade with propranolol, and (3) acute pharma- 
cologic denervation of the heart with simultaneous 
administration of atropine and propranolol. The sig- 
nificance of the figures presented for each week was 
related to the control values observed prior to the tests 
on that week, not to the magnitude of the responses in 
subsequent weeks. 

Cholinergic blockade with atropine produced a con- 
sistent tachycardia without any significant change in 
the arterial pressure; the magnitude of the tachycardia 
decreased progressively with the growth of the animal 
between 1 and 8 weeks of age. During the first week, 
for instance, the increase in HR after atropine aver- 
aged about 55 bpm, whereas the same dose produced 
an average increase of only 25 bpm during the eighth 
week. The statistical analysis showed that the HR re- 
sponses to atropine in relation to control were sig- 
nificant for each week, but the differences between 
subsequent weeks were significant only when the first 2 
weeks were compared to the last week (Fig. 3). 

Beta-adrenergic blockade with propranolol produced 
a bradycardia without significantly changing the arte- 
rial pressure; the magnitude of the bradycardia also 
decreased with the growth of the animal (Fig. 3). Dur- 
ing the first neonatal week, the decrease in HR after 
propranolol averaged 23 bpm, whereas during; 
eighth week, it averaged only about 8 bpm. While the 
weekly response in relation to control HR was sig- 
nificant, only the difference between the first 2 weeks 
and the last week was significant. 

Pharmacologic denervation of the neonatal heart in- 
creased the HR consistently without changing the ar- 
terial pressure; the HR increment, however, decreased 
somewhat with neonatal growth (Fig. 3). 

In Fig. 4 the changes in LTV of the neonatal HR that 
occurred each week after cholinergic and beta-adren- 
ergic blockade as well as after pharmacologic denerva- 
tion are presented. Cholinergic blockade with atropine 
produced a decrease in LTV, the magnitude of which 
diminished with the growth of the newborn lamb. For 
instance, during the first week of neonatal life, LTV 
decreased about 200 U, following atropine, whereas it 
did not change significantly following the injections of 
the same doses during the last 3 weeks of the period f 
observation (Fig. 4). 

Beta-adrenergic blockade, on the other hand, de- e 
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creased LTV but the pattern of changes was opposite 
to that observed after cholinergic blockade (Fig. 4). 
During the first week, for instance, propranolol de- 
creased LTV by about 35 U, whereas during the eighth 
week of neonatal life, the decrease produced by the 
same agent given in the same dosage exceeded 200 U 
(Fig. 4). 

Pharmacologic denervation of the heart elicited an 
average decrease in LTV exceeding 200 U; the de- 
crease was the same throughout the 8 weeks of 
neonatal life (Fig. 4). 

In Fig. 5, the changes in STV following the various 
modes of autonomic blockade are presented. Cholin- 
ergic blockade with atropine also decreased the STV 
and the decrement was progressively smaller with the 
growth of the newborn animal. 

Beta-adrenergic blockade likewise produced a de- 
crease in STV, but the magnitude of the decrement 
increased with neonatal growth. 

Pharmacologic denervation produced a significant 
decrease in STV which was of the same magnitude 
throughout the 8 weeks of neonatal growth (Fig. 5). 

Effects of beta-adrenergic stimulation. In Fig. 6 the 
data on the effects of beta-adrenergic stimulation with 
two different doses of isoproterenol (0.05 and 0.10 
g/kg) on the resting HR and its variability throughout 
the neonatal period are presented. 

The smaller dose of isoproterenol increased the rest- 
ing HR by an average of about 25 bpm, whereas the 
larger dose increased it by an average of 60 bpm. Such 
responses were the same throughout the 8 weeks of 
observation (Fig. 6). The arterial pressure decreased by 
abeut 5% with the smaller dose and 8% with the larger 
one. 

The smaller dose of isoproterenol increased LTV by 
about 200 U. The increment was the same throughout 
the 8 weeks. 

The larger dose produced inconsistent changes in 
the LTV during the first 2 weeks; it did, however, in- 
crease it consistently and significantly during the last 5 
weeks (Fig. 6). 

The changes produced by both doses of isoprotere- 
nol in STV were inconsistent, decreasing during the 
first 2 weeks and increasing during the remaining 
weeks (Fig. 6). 


Comment 


Development of HR control. Before we attempt to 
provide a meaningful interpretation to the data ob- 
tained from these studies, it would be appropriate to 
review briefly our present knowledge pertaining to the 
development of HR control. 

Under normal circumstances, the HR is established 
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Fig. 6. Effects of different degrees of beta-adrenergic stimu- 
lation with isoproterenol on HR, LTV, and STV. HR in- 
creased significantly after isoproterenol and the increment 
was the same throughout the neonatal period. LTV also in- 
creased with beta-adrenergic stimulation but STV changed 
inconsistently, 


by the periodic and automatic discharge of excitatory 
impulses emanating from the sinoatrial nodes." It is 
well established that one of the most important prop- 
erties of cardiac tissue and the first to develop in the 
embryonic stage is automaticity, i.e., the ability to beat 
rhythmically without external stimuli. The pacemaker 
centers of the sinoatrial and atrioventricular nodes are 
capable of maintaining cardiac automaticity for a long 
time after the heart has been totally denervated or 
surgically excised.''~'* The HR of the adult animal is, 
however, continuously influenced by the cardioac- 
celerating activities of the sympathetic system and 
the cardioinhibitory activities of the parasympathetic 
system,'!~'8 

In the chick embryo, the HR increases from 50 bpm 
at about 1.5 days to 220 bpm at 8 days." 15 This in- 
crease takes place independently of the development of 
the neural control. 

In mammalian species, including man and sheep, the 
heart begins its rhythmic beating 21 to 23 days after 
conception and before innervation is developed." In 
the sheep, the fetal HR ranges between 160 and 180 
bpm during most of the gestational period. However, 
anatomic and functional evidence of cardiac innerva- 
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tion exists only at about 70 to 80 days of gestation.” '®=19 
At this period, the parasympathetic tone of the resting 
HR is minor, while the sympathetic tone is somewhat 
greater.’ At near-term pregnancy, the tones exerted by 
the two divisions are nearly equal. After birth, a striking 
surge in the parasympathetic tone takes place while the 
sympathetic tone remains at the levels existing in the 
fetus.’ 

These same studies have shown that during the 
neonatal period, a progressive and weekly decrease in 
the resting HR occurs throughout the neonatal period 
and persists until the adult rate is reached. These 
postnatal changes were shown to be independent of the 
activities of the parasympathetic and sympathetic sys- 
tems. It is believed that they are related to mod- 
ifications in the action potential of the conducting sys- 
tems of the heart.’ 

The present data, obtained from unanesthetized 
lambs studied from the first week to the eighth week of 
postnatal life, are in general agreement with those 
previously reported.’ The pattern of the weekly de- 
crease in the resting HR of the newborn lamb observed 
in this series is not significantly different from that re- 
ported by others.” Likewise, the marked surge in the 
parasympathetic tone of the resting HR (reflected by 
the magnitude of the response to atropine), as con- 
trasted with the lesser sympathetic tone during the first 
few weeks of the neonatal period, is clearly evident. 

The behavior of the newborn HR after pharma- 
cologic cardiac denervation (simultaneous cholinergic 
and beta-adrenergic blockade) is very similar to that of 
the adult animal given the same drugs or to the adult 
heart subjected to surgical denervation.’ '* *° It pro- 
vides evidence that, in the resting state and under 
normal circumstances, the HR is under strong inhibi- 
tory influences; when these influences are blocked, the 
heart rate tends to accelerate. 

HR variability. Spontaneous variations in the resting 
HR have probably been observed ever since man 
learned how to feel his pulse. Circadian changes in the 
HR and other circulatory parameters of the adult ani- 
mal have been described by numerous authors.’ 
Since these changes have not been of any physiologic 
consequences, investigators have not attributed to them 
any significant role in the maintenance of circulatory 
homeostasis. 

In recent years; instantaneous variations in HR have 
been observed in in vitro studies of the automaticity of 
the conducting system of the adult heart." ** These 
variations have been attributed to resonances of electric 
impulses generated in the heart. More recently, peri- 
odic variations in the mean HR, arterial pressure, car- 
diac output, and systemic resistance were observed in 
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chronically instrumented dogs studied over a period of 
8 to 10 hours.” These variations have been attributed 
to adjustments of the cardiovascular system to periodic 
changes in metabolic demands of the living organism. 

In the present studies, we attempted to shed light on 
the mechanisms of beat-to-beat variability in the HR in 
an experimental model in which many artifacts and 
interfering variables were eliminated. Although we 
used a somewhat different approach in calculating the 
HR variability, the results should be applicable since 
they were obtained by a methodology that proved 
efficient in detecting minor changes in either ampli- 
tude or frequency of cardiac cycles by computer simu- 
lation, 

The present data show that, while the resting HR was 
decreasing weekly throughout the period of neonatal 
growth, the long- and short-term variabilities did not 
change significantly. This seems to suggest that the 
progressive long-term modifications in the intrinsic 
mechanisms that are responsible for the weekly de- 
crease in the newborn resting HR may not have an 
important role in the genesis of beat-to-beat-vari- 
abilities. 

This assumption appears to contradict the results ob- 
tained with acute pharmacologic denervation of the 
heart which showed a consistent and marked diminu- 
tion of both the long-term and short-term variabilities. 
On theoretical grounds, pharmacologic denervation 
should abolish neural control of the HR and should 
leave the heart beating at a rate set by its own intrinsic 
mechanisms. This contradiction, however, is more ap- 
parent than real. Acute pharmacologic denervation re- 
leases the heart from neural inhibition and results in 
transient tachycardia. This mechanism is entirely dif- 
ferent from the slowly occurring alterations in the ac- 
tion potential that are responsible for the progressive 
decrease in HR during the neonatal period. 

Nevertheless, the fact that simultaneous inhibition of 
the influences of the two divisions of the autonomic 
nervous system on HR markedly decreased the beat- 
to-beat variabilities suggests that the integrity of the 
autonomic nervous system, including its central con- 
trol, may be a major contributor to the appearance of 
this phenomenon. 

This hypothesis receives support from information 
available in the literature, as well as from the results of 
the present studies. It has been shown that HR var- 
iabilities disappear in comatose conditions and di- 
minish during sleep.™® In both situations, central and 
autonomic nervous activities are depressed. Our data 
show that cholinergic blockade with atropine, whfch 
increased the resting HR, inhibited both the long- and 
short-term variabilities. Such an inhibition appeared to 
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be greater during the first 3 postnatal weeks when the 
surge in the parasympathetic control of the resting HR 
was at its peak. 

On the other hand, beta-adrenergic blockade, which 
elicited bradycardia, likewise decreased both the long- 
and short-term variabilities. However, the pattern of 
the decrease from week to week differed entirely from 
that observed after cholinergic blockade. The problem 
is further complicated by the fact that when tachycar- 
dia of about the same magnitude as that produced by 
atropine was elicited by adrenergic stimulation with 
isoproterenol, long-term variability increased while 
short-term variability did not change significantly. 
From all of these results, one may be able to conclude 
that: (1) a change in the resting HR per se may not 
affect beat-to-beat variability; (2) the beta-adrenergic 
and cholinergic systems play an important role in the 
genesis of the beat-to-beat variability of the HR; (3) the 
role of the autonomic nervous system in beat-to-beat 
variability seems to be independent of its net effect on 
the resting HR; whether the net effect of inhibiting the 
autonomic nervous system is bradycardia (as occurs 
after propranolol) or tachycardia (after atropine), the 
end result is an inhibition of beat-to-beat variability; 
and (4) the influence of the parasympathetic limb on 
short- and long-term beat-to-beat variability seems to 
be at its peak in the early period of neonatal life, 
whereas that of the beta-adrenergic system reaches a 
maximum at a later period. The reasons for these dif- 
ferences, as well as the exact mechanisms by which the 
two limbs of the autonomic nervous system produce 
these patterns of HR variabilities, have not been de- 
termined. 
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Another aspect of this problem which deserves ‘an 
additional comment is related to the relationship be- 
tween beat-to-beat variability and the health condition 
of the animal, be it fetus or neonate. 

In attempting to discuss this question, one should ask 
what are the hemodynamic consequences of alterations 
in the beat-to-beat variability. It is claimed on a purely 
clinical basis that disappearance of beat-to-beat vari- 
ability of the heart rate is ominous to the fetus,'~® but 
no one has been able to explain what circulatory events 
characterize this ominous condition. 

The present studies, performed on healthy, unanes- 
thetized lambs, show that the arterial pressure and 
blood gases did not change significantly during periods 
of pharmacologic manipulation in which the beat-to- 
beat variabilities and the HR itself were markedly al- 
tered. Although we did not monitor the status of the 
cardiac output in these experiments, it is doubtful that 
this circulatory parameter did change to any significant 
degree during the periods of variability since the arte- 
rial pressure remained stable. Furthermore, it has been 
repeatedly shown that transient changes in the HR it- 
self, let alone its beat-to-beat variability, may be com- 
pensated for by an increase in the stroke volume so that 
the cardiac output may remain unchanged. 

Thus, while it may be of some interest for clinicians 
to continue accumulating data on beat-to-beat var- 
iabilities of the fetal heart, a great deal of caution 
should be used in relying on its pathophysiologic sig- 
nificance. It is obvious that more research is needed to 
elucidate the various complex mechanisms that gen- 
erate beat-to-beat variability of the HR as well as the 
hemodynamic basis of this phenomenon. 
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The effects of acute hypoxia on the resting arterial pressure as well as on heart rate and its 
beat-to-beat variability were studied in chronically instrumented, unanesthetized newborn lambs at 2 
to 8 weeks of neonatal life. Lung ventilation with a gas mixture containing 10% oxygen and 3% 
carbon dioxide decreased arterial blood Po, by about 50% in all animals regardless of age without 
significantly altering blood pH and PCo,. This degree of hypoxia produced a mild pressor response, 
accompanied by a significant tachycardia; the pattern of these changes, however, differed 
somewhat according to neonatal growth. The impact of hypoxia on beat-to-beat variability of the 
neonatal heart rate also varied with age. When the lambs were 2 to 3 weeks old, both the long- and 
short-term variabilities decreased progressively during hypoxia and the decrement reached a 
maximum at 10 minutes of oxygen deprivation. As the lambs became older, however, there was 
some initial and transient increase in the long- and short-term variabilities in the early period of 
hypoxia but thereafter the changes were inconsistent. The significance of these observations is 
discussed in terms of our knowledge of the pathophysiologic alterations in the cardiovascular 
system produced by acute hypoxia. (AM. J. OBSTET. GYNECOL. 138:453, 1980.) 


IN A PREVIOUS REPORT,’ we presented data bearing 
on the contributions of the two divisions of the au- 
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tonomic nervous system and of the intrinsic mecha- 
nisms of heart rate control to the genesis of beat-to-beat 
variability in the heart rate of the neonatal lamb. The 
data suggested that the activities of the sympathetic and 
parasympathetic nervous system contribute significant- 
ly to the appearance of beat-to-beat variability. 
Hypoxia during the perinatal period has been impli- 
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Table I. Mean values (+1 SE) for arterial blood gases and pH during the periods of study 






Control 


pH 7.45 + 0.02 7.47 + 0.02 
Pco, (mm Hg) 33 +2 Sise2 
Po, (mm Hg) 82+5 45+ 3 





cated as a major cause of alterations in the beat-to-beat 
variability of the heart rate.” * The mechanisms by 
which hypoxia produces such alterations, however, 
have not been adequately assessed. 

The present report deals with the effects of experi- 
mentally induced hypoxia on the beat-to-beat variabil- 
ity of the heart rate of the neonatal lamb. The reasons 
for the selection of the newborn lamb as the experi- 
mental model have already been outlined.' 


Material and methods 


Near-term ewes of mixed breed with dated singleton 
gestations were allowed to deliver spontaneously in our 
animal facilities; hence the exact age of each lamb was 
known. The lambs were housed with their mothers so 
that normal lactation could be accomplished until they 
were able to eat the same diet given to the ewes and 
drink on their own during the period of observation. 

Each lamb was allowed a 3-4 day period of neonatal 
adjustment before it was subjected to surgery. Chronic 
instrumentation of the lamb was accomplished under 
aseptic conditions by the same techniques reported 
previously." 4 

A postoperative recovery period of at least 4 days was 
allowed before the studies were begun. The lamb’s ac- 
tivities, feeding habits, respirations, muscle tone, and 
weight were checked daily while hemoglobin, hemato- 
crit, blood respiratory gases, and pH were analyzed at 
frequent intervals. 

A total of 44 experiments (N) with hypoxia were 
carried out on seven newborn lambs at different peri- 
ods of neonatal growth. No more than three experi- 
ments were done on a given animal each week, and the 
same lamb was observed for 3 to 8 weeks during the 
neonatal period. To simplify the presentation of the 
results, the animals were grouped by age as follows: 
Group 1 (N = 13) represents the 2 to 3-week-old 
lambs; Group 2 (N = 13) represents the 4 to 5- 
week-old lambs; and Group 3 (N = 18) represents the 
6 to 8-week-old lambs. 

Hypoxia was induced by allowing the lamb to 
breathe a gas mixture consisting of 10% oxygen and 
3% carbon dioxide in nitrogen for 10 minutes. An 
open system was utilized with the gas mixture flowing 
into a bag fitted around the head of the animal. 








Recovery 





7.47 + 0.03 7.47 + 0.02 7.46 + 0.02 
S) a2 3242 32 22 
43 +3 42+ 3 83 +7 


The experimental protocol was as follows: (1) A con- 
trol period lasted 30 to 40 minutes, during which the 
animal stood quietly in its cage while heart rate, beat- 
to-beat variability, and arterial pressure were recorded 
every 3 to 5 minutes; blood gas and pH values were 
determined three times. The averages of all these read- 
ings were taken as the control values for that animal on 
that day. (2) A testing period then followed, during 
which the gas mixture was administered at a constant 
rate for 10 minutes. The circulatory parameters were 
recorded continuously while blood gas and pH levels 
were determined at 2.5, 5, and 10 minutes. (3) A recov- 
ery period lasting 10 minutes ended the experiment; 
during this period, the lamb was allowed to breathe 
room air while the recording of the circulatory parame- 
ters was made continuously and blood gas values were 
determined once or twice. 

Blood pressure, blood respiratory gases, pH, hemo- 
globin, and hematocrit were measured by techniques in 
current use in our laboratories. Resting heart rate and 
long-term and short-term variabilities were computed 
as previously described.' The response to hypoxia was 
determined at 244, 5, and 10 minutes; the maximum 
changes observed at each time were related to the con- 
trol values observed on that day. 

For statistical treatment of the data, each animal was 
used as its own control, and the results were submitted 
to a multiple regression analysis to account for the dif- 
ferences between animals and ages, as previously de- 
scribed.! Probability values were calculated by repeated 
measures of analysis of variance and by multiple re- 
gression. 


Results 


Conditions of the animals. All lambs had recovered 
from operation and had resumed their normal ac- 
tivities and feeding habits prior to the initiation of the 
experiments. The control values for the various circu- 
latory parameters and blood respiratory gases were 
within the range of the data previously published." * 

Effects of hypoxia. 

Blood respiratory gases and pH. In Table I are listed the 
average values for all animals for blood Pos, PCos, and 
pH observed during the control period, at 24, 5, and 
10 minutes of hypoxia, and during recovery. Blood pH 
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Fig. 1. Changes in the mean systemic arterial pressure ob- 
served during hypoxia and in the recovery period in the three 
groups of animals. Note the similar and moderate rise in the 
arterial pressure observed during the early period of hypoxia 
in the three groups. Note also the dissimilar behavior at 5 
minutes (values are mean + | SE). 


and PCo, did not change significantly throughout the 
periods of study. Mean control values for the three 
groups of lambs for arterial blood Po, averaged 82 + 5 
mm Hg; it decreased to a mean of 45 mm Hg at 2⁄2 
minutes, 43 mm Hg at 5 minutes, and 42 mm Hg at 10 
minutes of hypoxia. During the recovery period while 
the lamb was breathing room air, blood Po, returned to 
an average of 83 mm Hg. There was no significant 
difference between blood Po, values of the three 
groups of animals at any time during the study. 

Arterial pressure. In Fig. 1 are presented the changes 
from control in the mean systemic arterial pressure ob- 
served during the hypoxic and recovery periods in the 
three different groups of lambs. After 244 minutes of 
hypoxia, the arterial pressure increased by 10% to 13% 
(P < 0.001). Although the increase seemed to be less in 
the younger lambs, the difference between the three 
groups was not significant. 

After 5 minutes of hypoxia, the mean arterial pres- 
sure of the younger lambs (Group 1) decreased some- 
what from the level reached after 2/2 minutes while the 
pressure of the lambs in Groups 2 and 3 either re- 
mained at the level reached at 242 minutes or rose 
further (Fig. 1). The difference from control was 
highly significant for the three groups (P < 0.01), but 
when the mean arterial pressure changes observed at 5 
ménutes of hypoxia are compared for the three groups, 
only the difference between Groups | and 3 was sig- 


e nificant (P < 0.01) (Fig. 1). 


At 10 minutes of the hypoxic period, the mean arte- 
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Fig. 2. Changes in the heart rate observed during hypoxia and 
in the recovery period in the three groups of lambs. Note the 
fall in heart rate in Groups 2 and 3 as contrasted with Group 
1. Note also the “escape” of heart rate in the older lambs 
(values are mean + 1 SE). 


rial pressure decreased significantly from the levels 
previously reached in all three groups of animals 
(Fig. 1). 

During the recovery period, the arterial pressure re- 
turned toward control values (Fig. 1). 

Resting heart rate. In Fig. 2 are presented the average 
changes from control in the resting heart rate at differ- 
ent times during hypoxia and during the recovery pe- 
riod. The heart rate of the three groups of lambs in- 
creased by about 30% (P < 0.001) after 24% minutes of 
hypoxia. The difference between the increment among 
the three groups was not significant. After 5 minutes of 
hypoxia, the average heart rate of Group 1 (2 to 
3-week-old lambs) remained at about the levels re- 
corded at 24 minutes; however, the heart rate of 
Groups 2 and 3 decreased significantly from the levels 
previously reached (Fig. 2). The difference between 
the mean changes in heart rate of Group 1l and of 
Groups 2 and 3 at 5 minutes was statistically significant 
(P < 0.01). After 10 minutes ‘of hypoxia, the mean 
heart rate of Group 1 increased further to about 40% 
from control while the heart rate of Groups 2 and 3 
rose again to about that level after it had decreased 
(Fig. 2); the difference between the heart rate re- 
sponses of the three groups at 10 minutes of hypoxia 
was not statistically significant. 

During the recovery period the heart rate of all of 
the three groups of lambs decreased significantly 
(P < 0.01) from the levels it had reached at the peak of 
hypoxia (Fig. 2). 

Long-term and short-term variabilities. In Fig. 3 are pre- 
sented the changes in long-term variability observed 
during the hypoxic and recovery periods. In the 
younger lambs (Group 1), hypoxia decreased long-term 


. 
. 


Sra Se SP ia: Samed 











456 Zugaib et al. 


LONG TERM VARIABILITY (W50/Md) 






e—eGroupI 
o---oGroup I 
Assesses ‘4 Group M 





-100 4 


-200 4 


-300 I T T T 1 
Cc 


2.5 5 10 20 
MINUTES 








CHANGES FROM CONTROL (W50/Md x10) 


Fig. 3. Changes in long-term variability observed during 
hypoxia and in the recovery period in the three groups of 
lambs. Note the progressive decrease in long-term variability 
of the younger animals as contrasted with the transient in- 
crease of the older lambs (values are mean + 1 SE). 


variability progressively and the decrement reached 
significantly low values at 10 minutes of the hypoxic 
period; long-term variability remained at that de- 
pressed level even after 10 minutes of recovery when 
the animals were breathing room air (Fig. 3). 

In Groups 2 and 3, however, hypoxia produced a 
different pattern of changes in the long-term variabili- 
ty. There was an increase which reached a peak after 5 
minutes of hypoxia (P < 0.01); thereafter, long-term 
variability returned toward control values (Fig. 3). 

In Fig. 4 are presented the changes in the short-term 
variability observed in the three groups of animals. In 
Group | short-term variability decreased progressively 
and significantly during hypoxia; the lowest values 
were observed at 10 minutes of hypoxia. During the 
recovery period, short-term variability returned to- 
ward control values (Fig. 4). 

In Group 2, short-term variability did not change 
consistently during hypoxia; but in Group 3, it tended 
to increase during the early period of hypoxia. During 
the recovery period, short-term variability increased 
significantly in Groups 2 and 3. 


Comment 


Cardiovascular effects of hypoxia. If one attempts 
to synthesize the enormous and conflicting literature 
on the ‘cardiovascular response to oxygen deprivation, 
one is led to conclude that the impact of hypoxia on the 
circulation depends on: (1) animal species and age, 
(2) experimental conditions including anesthesia, (3) 
methodology of inducing oxygen curtailment and of 
monitoring its effects on the various cardiovascular 


October 15, 1980 
Am. J. Obstet. Gynecol. 


SHORT TERM VARIABILITY (W50 Di) 









@— Group I 








CHANGES FROM CONTROL ( W50 Di x10*) 


A œ- -O Group I 
arma Group IL 
iB 
Ss = — i SS 
C 2:5 5 10 20 


MINUTES 


Fig. 4. Changes in short-term variability observed during 
hypoxia and in the recovery period in the three groups of 
lambs. Note the different behavior of Group 1 as contrasted 
with the older animals (values are mean + 1 SE). 


functions, and (4) the degree and duration of hypoxia, 
together with the presence or absence of acidosis. 

In the adult man, dog, and sheep, lung ventilation 
with a gas mixture containing 7% to 8% oxygen results 
in moderately severe hypoxia with the arterial Pog fall- 
ing to 30 to 40 mm Hg. This degree of hypoxia elicits a 
moderate rise in the arterial pressure (10% to 15%) and 
a significant tachycardia (40%) within the first 2 to 3 
minutes. The cardiac output may increase and the re- 
gional circulation may respond differently, depending 
on the vascular bed under study. Some anesthetic 
agents may alter this pattern of response.” * 

In the rabbit, which has been the experimental 
model of choice for the study of many aspects of 
hypoxia, the circulatory response resembles that de- 
scribed above. It differs, however, if the hypoxia be- 
comes extremely severe.” 

The studies of Downing” in the newborn lamb have 
shown that a fall in blood Po, from 82 to 26 mm Hg 
with the pH remaining normal leads to a significant 
increase in heart rate and systemic blood flow. The 
myocardial functions may be affected adversely, par- 
ticularly in the presence of acidosis. This author did 
not differentiate the response according to the age of 
the newborn lamb. 

In the fetal lamb, the literature is almost unanimous 
in indicating that hypoxia induced by ventilating the 
maternal lung with 6% oxygen results in fetal brady- 
cardia and a slight or no rise in the arterial pressure.®: '° 
Various hypotheses have been advanced to explain the 
mechanisms of the fall in heart rate of the fetus during 
hypoxia as opposed to the rise in the adult. Some au- 
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thors'! believe that during fetal life the adrenergic sys- 
tem is almost totally saturated by the requirement to 
maintain a heartbeat at a relatively fast rate. Conse- 
quently, most stressful stimuli would more rapidly acti- 
vate the parasympathetic system and elicit bradycardia. 
The possibility that the decrease in the fetal heart rate 
during hypoxia might be related to myocardial de- 
pression has also been raised." 

The mechanisms by which hypoxia affects the vari- 
ous cardiovascular functions have been controversial. 

The studies of Korner and Edwards,*‘ in the adult 
rabbit, have outlined the afferent, central, and efferent 
neural pathways for the action of acute hypoxia. These 
studies suggest that inputs for the hypoxic stimuli arise 
from arterial chemoreceptors, baroreceptors, and lung 
inflation receptors. The stimuli are then relayed to 
specific areas in the central nervous system. The effer- 
ent pathways comprise the two limbs of the autonomic 
nervous system, as well as the adrenal medulla. Dow- 
ning” believes that this latter organ plays an important 
role in the cardiovascular response to hypoxia in the 
newborn lamb. 

The studies of Korner’ seem to indicate that the in- 
crease in the adult heart rate elicited by hypoxia is re- 
lated not only to stimulation of the beta-adrenergic sys- 
tem but also to a marked inhibition of vagal effects. In 
fact, the vagal inhibition which precedes the adrenergic 
stimulation may reach about 90% of its control ac- 
tivities if the hypoxia becomes severe. 

The increase in cardiac output that follows oxygen 
deprivation is thought to be compensatory in nature 
and is probably related to the increase in both the heart 
rate and stroke volume. The arterial pressure rise is 
believed to be related to a moderate rise in the systemic 
vascular resistance which, in turn, represents the net 
effect of hypoxia on the various regional resistances.” * 

Recently Senges and co-workers’ performed in vitro 


studies in which they described another action of 


hypoxia on the adult heart. Using intracellular mi- 
croelectrodes, these authors observed that hypoxia de- 
creased the rate of spontaneous impulse initiation in 
the sinoatrial nodal fibers. They also observed a de- 
crease in the amplitude of action potentials of the 
sinoatrial and atrioventricular nodes. These authors 
concluded that acute hypoxia interferes with the over- 
all activities of the pacemaker centers and conducting 
systems of the heart. 

The present data obtained from unanesthetized 
newborn lambs studied at different periods of neonatal 
development show that the cardiovascular response to 
hypoxia differs somewhat according to age, even when 
the degree of oxygen deprivation is the same. 
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The magnitude of the rise in the arterial pressure 
and heart rate in response to the same hypoxic level 
reached after the first 2 to 3 minutes was similar in the 
three groups of animals. In the younger group (2 to 3 
weeks), however, the heart rate rose further at 5 min- 
utes of hypoxia; in contrast, in the two older groups 
(Groups 2 and 3) the heart rate decreases significantly 
from the levels reached earlier, even though the blood 
Po, values during that period were the same in all three 
groups. This different behavior in heart rate in relation 
to age seems to suggest a different degree of barore- 
ceptor activities in response to the initial rise in pres- 
sure. It is possible that at 2 to 3 weeks of neonatal 
development, the baroreceptors are not as mature as 
those of later age and, consequently, they do not pos- 
sess the ability to respond adequately to an arterial 
pressure increase. 

At 10 minutes of hypoxia, the heart rate of the two 
older groups of lambs seems to have escaped from the 
baroreceptor influences since it rose again to the previ- 
ous levels seen during the early period of hypoxia. 
These findings suggest that after the initial barorecep- 
tor stimulation brought about by the pressure increase, 
hypoxia further stimulated the adrenergic system and 
this overstimulation overcame the baroreceptor ac- 
tivities. Consequently, the heart rate rebounded to the 
previously reached higher levels. Such patterns of re- 
sponse appear to agree with the concept of sympa- 
thetic-parasympathetic interactions in cardiovascular 
behavior during progressive oxygen deficiency. 

Beat-to-beat variability. Although it is somewhat 
difficult to explain precisely the mechanisms of the 
changes in the beat-to-beat variability observed during 
hypoxia in these three groups of neonatal lambs, some 
hypothesis could be advanced. 

From our previous studies, we concluded that: (1) 
some degree of autonomic activity is necessary for the 
genesis of beat-to-beat variability and (2) during the 
early period of neonatal development (2 to 3 weeks), 
the parasympathetic influences are much greater than 
the sympathetic influences on both long-term and 
short-term variability. As the newborn lamb becomes 
older, the sympathetic influence on beat-to-beat vari- 
ability becomes more dominant.' 

The behavior of the long-term and short-term beat- 
to-beat variability of the newborn lamb of 2 to 3 weeks 
of age during hypoxia resembles the pattern dbserved 
after parasympathetic blockade with atropine during 
that period of neonatal development. This suggests 
that hypoxia, in addition to its adrenergic-stimulating 
activities, inhibits vagal activities at a time of develop- 
ment when these latter are at their peak. This assump- 
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tión is in general agreement with the concept of 
hypoxic vagal inhibition as advanced by Korner. 

The contrasting patterns of changes in beat-to-beat 
variability observed in the two older groups of lambs 
are also consistent with the data obtained from lambs of 
similar age after sympathetic and parasympathetic 
blockades and after beta-adrenergic stimulation. In 
these two older groups of lambs, the effects of hypoxia 
on beat-to-beat variability resemble more closely those 
observed after beta-adrenergic stimulation.' These 
findings point out the complexity of the neurohumoral 
regulatory mechanisms of heart rate control and how 
these mechanisms change with the growth of the 
animal. 

It is difficult to extrapolate from the present findings 
obtained from newborn lambs subjected to a well- 
controlled acute hypoxia to those which might occur 
during intrauterine life, particularly in human subjects. 

When distressful situation in the fetus is clinically 
diagnosed, it is usually placed under the general “um- 
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brella” of fetal hypoxia. It is, however, well known that 
this so-called fetal hypoxia is not a well-defined, 
pathophysiologic entity comparable to that produced 
experimentally in animals. Clinically, fetal hypoxia re- 
sulting from episodes such as cord compression is re- 
lated not only to oxygen deficit but also to a decrease in 
the filling of the heart and in the placental excretion of 
catabolic products. Its net effects on the cardiovascular 
system may be totally different from those produced in 
the newborn or adult animal by inhalation of a gas 
mixture poor in oxygen. 

Nevertheless, the fact that the literature seems to 
agree that hypoxia decreases both long-term and 
short-term variability of the human fetal heart rate 
suggests that the mechanisms may be similar to those 
observed in the early newborn lambs. This suggestion 
does not rule out, however, other effects of hypoxia on 
the myocardium and its pacemaking and conducting 
mechanisms, 
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Effect of in utero intravenous 
administration of thyroxine and other 
hormones on the lung fluid 
lecithin/sphingomyelin ratio in the 
fetal lamb 


UCHENNA C. NWOSU, M.D. 

ENDLA K. ANDAY, M.D. 

RONALD J. BOLOGNESE, M.D. 

ALFRED M. BONGIOVANNI, M.D. 

MARIA DELIVORIA-PAPADOPOULOS, M.D. 


Department of Obstetrics and Gynecology, Pennsylvania 
Hospital, the Departments of Medicine, Physiology, and 
Pediatrics, University of Pennsylvania School of Medicine, and 
the Endocrine Division, Children’s Hospital of Philadelphia, 
Philadelphia, Pennsylvania 


ALTHOUGH ANIMAL STUDIES have shown that glu- 
cocorticoids or thyroxine in pharmacologic doses can 
accelerate the appearance of pulmonary osmiophilic 
granules in the fetus, little is known of the effects of 
these hormones on the lecithin/sphingomyelin (L/S) 
ratio in the lung fluid or amniotic fluid. 

To study the effect of certain glucocorticoids and 
iodothyronines on the lung fluid L/S ratio when di- 
rectly administered to the fetus, nine lambs, at 113 to 
124 days’ gestation, were chronically catheterized in ut- 
ero. A Foley catheter was anchored in the fetal trachea 
via a tracheotomy. After 3 to 12 days of postoperative 


Supported by Pennsylvania Hospital General Research 
Grant No. RR 05590 and United States Public Health Service 
5—22115-214. 

Reprint requests: Dr. Uchenna Nwosu, Department of 
Obstetrics and Gynecology Faculty of Health Sciences, Uni- 
versity of Ile-Ife, Nigeria. 


0002-9378/80/200459 +02$00.20/0 © 1980 The C. V. Mosby Co, 


stabilization, they were divided into groups (Table I). 
The daily L/S profile for each fetal lamb was compared 
to mean daily values derived from seven control ani- 
mals given pulses of physiologic saline at comparable 
periods of gestation. 

The fetal blood pH remained within the normal 
physiologic range throughout the study period. Results 
were as follows. 

No significant change in the lung L/S ratio was ob- 
served either during or after cortisol injections. In one 
case, no phospholipids were detectable at the times of 
cortisol administration (Ewe No. 145). The two fetuses 
were delivered on day 139 and day 143, respectively, 
with the normal duration of gestation being 145 days. 

No change in the L/S ratio was apparent in one fetus 
during or after initial dexamethasone treatment and 
following repreated treatment 10 days later. Premature 
delivery occurred on day 134. 

A significant rise in the L/S ratio occurred during the 
second course of thyroxine injection in two fetuses; 
peaks of 7:1 and 5:1, respectively, were reached on 
day 131. No phospholipids were detectable after day 
135 in one of these animals (Ewe No. 400). The fetuses 
were delivered at term. Administration of thyroxine 
during the second period alone in another animal 
caused no change in the L/S ratio and delivery oc- 
curred at term. 

Administration of triiodothyronine intravenously to 
one fetus (Ewe No. 360) resulted in immediate fetal 
death, probably due to triiodothyronine-induced fibril- 
lation and cardiac arrest. No change in the L/S pattern 
occurred following treatment with smaller doses of 
triiodothyronine during the second period alone. De- 
livery of the fetal lambs occurred on days 145 and 139, 
respectively. 

The mean fetal serum cortisol concentration a half 
hour after the administration of 2.5 mg of cortisol was 
7.8 g/dl, decreasing to 0.6 wg/dl in 24 hours. During 
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Table I. Hormone administration schedule 













Gestational 
age at operation 
(days) 





Hormone 
administered 









October 15, 1980 
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Gestational age 
(days) 


145 113 Cortisol 2.5 mg 120, 121, 122 5.0 mg 130, 13:1, 132 
379 119 Cortisol — — 5.0 mg 150; 131, 132 
185 116 Dexamethasone 200 pg 120, 121,122 200 ug 130, 131, 132 
300 113 Thyroxine 500 pg 119, 120, 121 500 ug 129, 180, 131 
302 113 Thyroxine 500 pg 119, 120, 121 500 ug 129, 130, 131 
381 119 Thyroxine 119, 120, 121 500 ug 129, 130, 131 
360 114 Triiodothyronine 150 ug 119, — — — 

323 124 Triiodothyronine — l ug 129, 130, 131 
306 120 Triiodothyronine — 10 ug 129, 130, 131 





the second period, administration of 5 mg cortisol re- 
sulted in levels of 21 and 9 ug/dl at one half hour and 
24 hours, respectively. The normal mean fetal serum 
cortisol level prior to the cortisol surge is 1 g/dl, rising 
to 8 ug/dl at the peak of the natal surge. The mean 
level over the entire second pulse period of 72 hours 
exceeded the maximum cortisol concentration of the 
physiologic surge of this hormone. 

The mean level of triiodothyronine after adminis- 
tration of 1 ug of triiodothyronine was less than 30 
ug/dl, similar to the normal level at this length of ges- 
tation. However, the mean 30-minute level of triiodo- 
thyronine after a 10 ug dose exceeded 500 ug/dl and 
decreased to 90 ug/dl in 24 hours. Following the ad- 
ministration of 150 wg of triiodothyronine, the serum 
level exceeded 1,000 yg/dl. 

Rapid surfactant production in the ovine fetal lung is 
known to occur between 120 and 126 days of gesta- 
tion.' Therefore, the time of hormone administration 
to the fetus was selected to correspond to this critical 
period. The failure of cortisol or dexamethosone to 
enhance the lung fluid L/S ratio, even when given in 
sufficient doses to cause premature delivery, was unex- 
pected. We cannot explain the disappearance of de- 
tectable levels of phospholipids during cortisol treat- 
ment in view of the previously observed increase of 
osmiophilic granules in the fetal lung following gluco- 
corticoid administration. 

In contrast to glucocorticoids, the present data sug- 
gest that pharmacologic doses of thyroxine can alter 
the lung fluid L/S ratio provided the fetus has been 
previously primed. A priming dose may be required to 
induce thyroxine receptors. This finding is consistent 
with the observation of Wu and colleagues? that the in 
utero intramuscular administration of thyroxine to the 
fetal rabbit in late pregnancy resulted in increased sur- 
face activity of alveolar washings. Further study regard- 
ing the pharmacologic use of thyroxine for acceleration 
of fetal lung maturation appears to be justified. 
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L-5 Radiculopathy secondary to a uterine 
leiomyoma in a primigravid patient 
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A CASE REPORT of a primigravid patient with L-5 
radiculopathy is presented. 


A 28-year-old primigravid patient presented at 22 weeks’ 
gestation with the recent onset of painless swelling of the en- 
tire left leg, weakness of left ankle dorsiflexion, eversion, in- 
version, toe dorsiflexion, and impaired pinprick sensation in 
the web space between the great and second toes. Abdominal 
assessment revealed the uterus to be markedly irregular be- 
cause of fundal masses. Pelvic examination demonstrated the 
cervix and uterus to be pushed up and forward by a large soft 
tender mass filling the pouch of Douglas. i 

Motor and sensory conduction study of the left peroneal 
and sural nerves demonstrated only a reduction in the evoked 
motor potential amplitude, indicating a fallout of the motor 
unit population, with the surviving units conducting normally. 
Monopolar needle electrode assessment demonstrated, in the 
pattern outlined (Table I), evidence of abnormal spontaneous 
activity indicative of denervation and neurogenic motor unit 
alterations. Such changes indicated the presence of partial 
axonal degeneration. 

Ultrasonography demonstrated a large mass (8 by 10 cm) in 
the region of the posterior uterine wall abutting against mhe 
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sacrum, felt to represent either a subserosal leiomyoma or 
possibly a retrouterine malignancy. As malignant neoplasia 
could not be.excluded, a laparotomy was deemed necessary. 
The gravid uterus was found to be markedly irregular and 
distorted due to the presence of multiple leiomyomas of vary- 
ing sizes, including the huge growth which was indeed located 
on the posterior wall. The following day premature labor en- 
sued. Vaginal delivery was performed, but the fetus did not 
survive. Venography was subsequently performed and dem- 
onstrated evidence of marked obstruction in the pelvis and 
the deep veins of the left lower extremity. Shortly thereafter 
the leg swelling began to abate and no progression of the 
neurological deficit ensued. 


The detection at clinical examination of weakness of 
inversion placed the site of dysfunction outside the 
territory of the peripheral peroneal nerve, peroneal 
palsy being the usual cause of weakness solely of dor- 
siflexion and eversion. Weakness of all three move- 
ments suggested impairment of a shared innervation 
which must be proximal, i.e., radicular, and not distal 
in view of the sparing of the plantar flexor movement. 
The pattern of clinical weakness was indicative of L-5 
dysfunction. Denervation (abnormal spontaneous ac- 
tivity manifested by positive waves and fibrillation po- 
tentials) and neurogenic alterations of the motor units 
result from a loss of axonal continuity. The presence of 
such changes in certain muscles outside of the territory 
of a single peripheral nerve most often indicates dys- 
function of a shared proximal radicular innervation. 
The changes detected in this patient, on the basis of 
previous work from this laboratory,’ indicated L-5 to 
be the damaged radicle, confirming the clinical im- 
pression. The absence of denervation in the appro- 
priate paraspinal musculature indicated that the prob- 
lem must be located distal to the takeoff of the 
posterior primary rami, i.e., at an extraspinal site. 
This, combined with involvement of a proximal 
muscle, i.e., tensor fasciae latae, strongly indicated that 
the dysfunction was located at a retroperitoneal site. 

The fibers of L-5, in order to reach the sacral plexus 
(which lies in the true pelvis), must cross over the sacral 
ala at the level of the pelvic inlet. The L-5 root at this 
point has emerged from beneath the protecting cover- 
ing of the overlying psoas muscle and thus lies com- 
pletely exposed. The gravid uterus plus a huge 
posterior leiomyoma was sufficient in concert to bring 
compromising pressure to bear on the exposed L-5 
root at this level, which resulted in the clinical and elec- 
trical dysfunction. The subsequent spontaneous labor 
and uterine involution obviously provided sufficient 
decompression, which correlated with resolution of the 
leg swelling and lack of clinical progression of the neu- 
rological dysfunction. The patient underwent an ab- 
dominal hysterectomy 3 months after delivery and 
pathologic verification of the leiomyomatous nature of 
the mass was provided. 

That this is indeed a rare and an unusual neurologi- 
cal complication of such a common benign uterine 
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Table I. Needle electrode assessment 










Abnormal 





spontaneous Motor unit 

Muscle activity * potentials 
Left tibialis anterior +++ Neurogenic 
Left tibialis posterior the a Neurogenic 
Left peroneal group t+ Neurogenic 
Left tensor fasciae latae $ Neurogenic 
Left lateral gastrocnemius Æ Normal 
Left medial gastrocnemius 0 Normal 
Left vastus lateralis 0 Normal 
Left gluteus medius 0 Normal 
Left paraspinals L-3 to S-1 0 


0 = Normal. + Through +++ = minimal to excessive ac- 
tivity. 
*Positive waves and/or fibrillation potentials. 


neoplasm is attested to by the fact that a detailed litera- 
ture review of the complications of fibroids, including 
those of massive proportions, although often stressing 
the occurrence of back and leg pain, made no mention 
of definite radicular dysfunction productive of sensory 
loss and weakness. A recent monograph? on the neuro- 
logical complications of pregnancy also made no men- 
tion of this possibility. 
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Fluorescein angiography in hypertensive 
pregnancies 
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VASCULAR CHANGES seen in the retina are presumed 
to reflect systemic vascular changes. Examination of the 
vascular patterns of the eye grounds is very useful in 
management of toxic gravid patients. However, these 
vascular changes have been difficult to understand.! 
Fluorescein angiography has added a new dimension 
to clinical examination of the ocular fundus.? Advan- 
tages of this method are: (1) an increased ability to 
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Fig. 1. Fluorescein angiography of the ocular fandus in Patient B. A: Nineteenth week of pregnancy; 
B: thirty-ninth week of pregnancy. Note increased areas with vascular leakage. 


detect abnormalities, even in the small capillaries, and 
(2) the capability to perform flow pattern studies with 
the use of serial photography at a fixed frequency. As 
disadvantages, some patient discomfort (nausea, vomit- 
ing), expense of the apparatus, and the length of the 
procedures are to be mentioned. 

The purpose of this brief paper is to report prelimi- 
nary results with this method of examination in the 
investigation of changes in the vascular tree during 
pregnaricies complicated by hypertensive disorders. 

To investigate the usefulness of the method, first a 
group of seven patients was examined during clinical 
observation (one examination per patient). Examina- 
tion was done in three patients in the first half of preg- 
nancy, in three patients in the second half of preg- 
nancy, and in one patient in the postpartum period. 
Patients were selected because of their previous history 


(hypertensive disorders in pregnancy, eclampsia, or 
abruptio placentae). In the current pregnancy the pa- 
tients had blood pressures of RR 140/90 mm Hg or 
more, with or without proteinuria and/or edema. 

Ophthalmoscopic examination with the pupils di- 
lated was performed. After an intravenous injection of 
5 ml of 15% sodium fluorescein, funduscopy was done 
with a special camera (Topcon TRC/F); serial photog- 
raphy, at a fixed frequency of two per second, was 
started immediately after the injection and ended after 
the retinal veins became uniformly fluorescent. 

Fluorescein angiography of the ocular fundus en- 
abled follow-up studies of changes in peripheral vascu- 
lar patterns to be much better than with normal oph- 
thalmoscopy. 

The fluorograms of patients with persistent hy- 
pertension post partum showed hypertensive disor- 
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Table I. Fluorescein angiography in hypertensive pregnancies (“toxemia”) 


= 


Protein 
excretion 


(mg/24 hr) 





A Hypertension, gravida 1, child 180/120 740 


normal 
B Gravida 3. 
First pregnancy—abortion 140/90 200 
Second pregnancy—toxemia and 
hypertension post partum 
Third pregnancy—twins 
Children normal 
C Gravida 2. 
First pregnancy—intrauterine 140/90 <150 
death, abruptio placentae 
Second pregnancy—child normal 
D Gravida 2. 
First pregnancy—toxemia 170/90 350 
Second pregnancy—child normal 
E Gravida 2. 
First pregnancy—toxemia and 140/90 <150 


eclampsia imminens 
Second pregnancy—child small 
for date 


ne 


ders, whereas in patients with normal blood pressures 
after delivery (“transient” hypertension) there were no 
abnormalities. Patient discomfort was acceptable; one 
examination had to be stopped because of nausea and 
vomiting of the patient after the intravenous injection 
of fluorescein. Other disturbances in maternal or fetal 
function (liver function, kidney function, hematologic 
systems, maternal plasma estriol level and estriol 
excretion, antepartum cardiotocography) were not 
seen. After birth examination of the children showed 
no congenital malformations. 

To prove that application of fluorescein angiography 
was superior in the differential diagnosis of hyperten- 
sion in pregnancy, a group of five patients was exam- 
ined twice (Table I). The number of patients is too 
small to make any conclusions; however, observations 
point to the possibility that vascular abnormalities in- 
crease during pregnancy in patients with so called su- 
perimposed hypertension (Fig. 1), whereas they do not 
in patients with so-called transient hypertension. 

Fluorescein angiography of the ocular fundus ap- 
peared to be very useful in follow-up studies concern- 
ing the behavior of peripheral capillaries in patients 
with hypertensive disorders in pregnancy. Further in- 
vestigation is to be done on different changes develop- 
ing during pregnancy. 
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before pregnancy tensive disorders 
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tensive disorders 
— 10 weeks 35 weeks Normal, no changes 
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tensive disorders, 
no changes 
$ 16 weeks 35 weeks Moderate hyper- 
tensive disorders, 
no changes 
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The “female echo”: Prenatal 
determination of the female fetus 
by ultrasound 


ANNEMARIE SCHOTTEN 
CHRISTA GIESE 


Department of Obstetrics and Gynecology, Marienhospital 
Aachen, Aachen, West Germany 


UNTIL Now the only possibility of prenatal determi- 
nation of fetal sex by ultrasound was the demonstration 
of the fetal perineal area with or without the scrotal 
image. Female genitalia could be distinguished by ul- 
trasound only in cases of enlargement of these organs, 
e.g., enlargement of the uterus' and the presence of 
ovarian cysts?. 

Female external genitalia can be demonstrated as fol- 
lows: On a transverse scan of the fetal perineal area, 
the “female echo” can be seen between the thighs in the 
level of the bladder (Figs. 1 and 2). There are three or 
four parallel lines vertical to the longitudinal axis of the 
fetus. The exterior lines show the labia majora; the 
inner one or two lines, the labia minora. If these are not 
too close together, two separate echos can be distin- 
guished. 7 

In growth-retarded female fetuses, the labia majora 
are often rather prominent. In these cases it may be 
difficult to distinguish them from small testes. We 
demonstrated this characteristic echo pattern from the 
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Fig. 1. “Female echo.” Drawing of a transverse scan at the 
level of the bladder. T: Proximal thigh. B: Buttocks. UB: Uri- 
nary bladder. V; Spine (sacral region). L.ma: Labia majora. 
L.mi: Labia minora. 





Fig. 2. Transverse scan showing the “female echo.” The fetus 
is in the first cephalic position. 


twenty-third week of gestation onward. Thus, demor- 
stration of the female external genitalia by ultrasound 
is a direct method of female sex determination. 
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Ultrasonographic diagnosis of fetal 
cystic hygroma 


WILLIAM F. O’BRIEN, 


LIEUTENANT COMMANDER, MC, USNR 


ROBERT C. CEFALO, M-D., PH.D. 
DONALD G. BAIR, 
LIEUTENANT, MC, USNR 


Division of Maternal-Fetal Medicine, Department of Obstetrics 
and Gynecology, National Naval Medical Center, Bethesda, 
Maryland 


ALTHOUGH INTRAUTERINE nuchal cystic hygroma 
(lymphangioma) has been noted sonographically in the 
past, the correct diagnosis was ascertained only in ret- 
rospect. The sonographic and roentgenologic charac- 
teristics of the lesion were not sufficiently well recog- 
nized at the time of examination to assure diagnosis. 
Recently, an intrauterine cystic area was noted in two 
patients in whom ultrasonography was performed for 
obstetric dating. In the first case the diagnosis was not 
suspected and the patient was unprepared for the out- 
come. In the second patient, through the combined use 
of standard gray-scale ultrasonography, real-time ul- 
trasonography, and roentgenography a diagnosis of 
cystic hygroma was made with high probability. The 
patient was informed of the diagnosis and the expected 
poor outcome of the pregnancy. She was able to be 
spared invasive procedures and the mental suffering of 
uncertainty. 


In Case 1, a 32-year-old white woman, gravida 4, para 1, 
abortions 2, had an ultrasonographic examination at 24 
weeks’ gestation for dating (size larger than expected). A large 
cystic mass was noted in the posterior nuchal region with septa 
noted within the cyst (Figs. 1 and 2). The cranial vault ap- 
peared intact. This area was diagnosed as a blighted twin with 
residual amniotic cavity. Fetal biparietal diameter was consis- 
tant with a 21.5 weeks’ gestation and fetal heart motion was 
present. Ten days following examination the patient entered 
another hospital because of premature labor. Fetal heart tones 
were not audible on admission and the patient was delivered 
of a 1,340 gm stillborn edematous female infant. A large cystic 
area was noted in the nuchal region and Turner's syndrome 
was suspected by a consulting geneticist. 

In Case 2, a 22-year-old white woman, gravida 2, para 
1-0-0-1, had an ultrasonographic examination at 23 weeks’ 
gestation for obstetric dating (size greater than expected). 
Standard gray-scale examination revealed a large cystic area 
with septation in the posterior nuchal region (Fig. 3). Real- 
time ultrasonography revealed heart motion and a constant 
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Fig. 1. Large cystic mass in the posterior nuchal region with 
septa within cyst. 





Fig. 2. Large cystic mass in the posterior nuchal region with 
septa within cyst. 


location of the cystic area with regard to the fetus. Roentgen- 
ography failed to demonstrate a defect in the cranium. 

The patient was advised of the high probability of cystic 
yygroma and the possibility of second-trimester fetal death. 
On examination 1 week later no fetal heart motion was noted. 
Three weeks following documentation of intrauterine fetal 
death the patient underwent induction of labor with prosta- 
glandin E vaginal suppositories and was delivered of a 560 gm 
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Fig. 4. Fetus following intrauterine death, weighing 560 gm, 
with cystic hygroma. 
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M stillborn female infant. Diagnosis of cystic hygroma was 
E confirmed at autopsy (Fig. 4). 




























In 1966, Singh and Carr! noted a characteristic 
combination of defects in abortuses with XO geno- 
types. These abortuses were phenotypically female and 
exhibited generalized edema and large cystic hygromas 
_in the posterior nuchal region. Characteristically abor- 
= tion had occurred between 123 and 159 days’ gesta- 

tional age (19.5 and 24.7 weeks’ menstrual age). Since 
_ this original report a number of series have substan- 
tiated the pattern of cystic hygroma, generalized 
edema, failure of ovarian follicular development, and 
Spontaneous abortion of a macerated fetus during the 
second trimester of pregnancy. When karyotypic anal- 
__yses have been possible in these fetuses XO monosomy 
‘is found. 
uty): The ultrasonographic characteristics leading to the 
correct intrauterine diagnosis of this entity should in- 
clude the following: at least two bilaterally symmetrical 
= echo-free areas in the posterior nuchal region, usually 
= divided by septa; a completely formed cranial vault; 
and constant location of the masses with respect to the 
= occiput despite fetal motion. The position and pres- 
ence of septa should weigh against alternative possible 
_ diagnoses such as meningomyelocele and benign cystic 
_ teratoma. An intact cranial vault excludes encephalo- 
cele. The constant position of the structures with re- 
gard to the occiput excludes the possibility of sub- 
_ chorionic placental cyst. 
= Amniotic fluid alpha fetoprotein has been noted to 
__ be elevated in association with cystic hygroma. The 
‘mechanism of this association is unknown at present 
and it has been postulated that the elevation is due to 
the enlarged surface area or the increased interstitial 
_ fluid pressure felt to be present in these fetuses. The 
_ rather striking size of the cystic area noted at sonog- 
= raphy suggests an additional possibility. Unless the 
borders of the echo-free areas are noted and the 
anomaly suspected, the sac may be felt to be a pocket 
of amniotic fluid and aspirated or punctured. Direct 
cyst puncture after abortion yielded alpha-fetoprotein 
levels similar to the high-levels found in fetal serum. 
_ High prenatal suspicion of this diagnosis may also 
_ facilitate postnatal diagnosis as samples for karyotype 
_ analysis from multiple sources of the fetus and the pla- 
centa can be utilized. Although second-trimester fetal 
_ death occurred in both cases reported, it is possible that 
_ similar findings may be present in gestations which re- 
sult in viable infants with Turner’s syndrome. 
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The effect of maternal dietary fat on fetal 
pulmonary maturation in rats 


GEORGE H. NELSON, M.D., Pu.D. 
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RICK CIECHAN, B.S. 


Departments of Obstetrics and Gynecology and Surgery, 
Medical College of Georgia, Augusta, Georgia 


WE HAVE PREVIOUSLY shown! that the measurement 
of acetone-precipitable lecithin (APL) concentration in 
fetal lung tissue is an excellent model for evaluation of 
fetal pulmonary maturation. Gestational age, dexa- 
methasone, and Metopirone! have been shown to 
influence lung maturation, whereas hypoxia? has no 
effect. 

It is well established that the main component of 
pulmonary surfactant (likewise APL) is dipalmitoyl 
lecithin. We hypothesized that the maternal dietary in- 
take of palmitic acid may affect fetal lung maturation 
by restricting or not restricting the fetal supply for syn- 
thesis of surfactant. These experiments were designed 
to test this hypothesis. 

The methodology used for dating the pregnancies 
and for APL analysis has been previously reported.’ 
Adult female rats were randomly assigned to one of 
three diets: fat-free (FF), 10% corn oil (CO), or 10% 
palm oil (PO). A basic diet was prepared with 21.0% 
casein, 16.5% alphacel, 58.5% sucrose, and 4.0% salt 
mixture. An adequate supply of all vitamins was thor- 
oughly mixed into the basic diet. The experimental 
diets were made up as follows: FF, 900 gm basic diet 
plus 225 gm of sucrose; CO, 900 gm basic diet plus 100 
gm of corn oil; PO, 900 gm basic diet plus 100 gm of 
palm oil. The corn oil was purchased locally and con- 
tains approximately 10% palmitic acid and 48% linoleic 
acid. The palm oil was obtained from PVO Interna- 
tional, Inc., St. Louis, Missouri, and contains approxi- 
mately 46% palmitic acid and 9% linoleic acid. The 
diets contained the same quantity of protein per caloric 
equivalent. The rats were fed ad libitum for at least 3 
weeks prior to conception and throughout gestation. 

Accurate measurements of daily food intake were 
not made; however, there was no indication from 
refilling the food cups that the rats on the different 
diets consumed a grossly different amount of food. 
Previous work by Adolph? also has shown that rats tend f 


bid 


to consume the same number of daily calories when the 
caloric content of the diet is varied. 


-A 
The rats were killed on gestational days 18, 20, and ‘ p 
21, and the body weights in grams (maternal weight `’ 
e s5 
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Table I. Concentration of acetone-precipitable 
lecithin in fetal lung tissue from rats on FF, CO, or PO 












Mean + SD 
of 6-9 analyses 
(pooled samples) 


Gestational 
Day 





Significance * 





18 FF 11.9 + 3.0 


CO 13.3 + 1.2 CO vs. FF, NS 
PO 13.6 + 1.7 PO vs. FF, NS; 
PO vs. CO, NS 
20 FF 14.8 + 1.6 
CO 17:1 3.4 CO vs. FF, NS 
PO 21.0 + 1.8 PO vs. FF, p< 0.05; 
PO vs. CO, p < 0.05 
21 FF 14.9 + 2.2 
co 19.3 + 1.3 CO vs. FF, p < 0.05 
PO 25.0,.+ 3.3 PO vs. FF, p < 0.05; 


PO vs. CO, p < 0.05 


*NS: Not significant. 


prior to cesarean section minus litter weight, mean + 
SD) of the dams were as follows: gestational day 18, FF 
293 + 8, CO 281 + 39, PO 321 + 31; gestational day 
20, FF 302 + 19, CO 275 + 26, PO 334 + 35; gesta- 
tional day 21, FF 276 + 73, CO 300 + 34, PO 284 + 
29. While these animals were not weighed prior to their 
respective diets, the above data do not suggest in any 
way that the dams refused any of the diets. 

The numbers of dams and pups in each group were: 
gestational day 18, FF 8 and 74, CO 6 and 72, PO 6 and 
81; gestational day 20, FF 3 and 36, CO 5 and 51, PO 5 
and 49; gestational day 21, FF 5 and 30, CO 3 and 37, 
PO 4 and 33. 

The pup weights in grams (mean + SD) at delivery 
were: gestational day 18, FF 1.20 + 0.11, CO 1.17 + 
0.12, PO 1.15 + 0.11; gestational day 20, FF 2.95 + 
0.29, CO 3.13 + 0.27, PO 2.88 + 0.31; gestational day 
21, FF 4.48 + 0.48, CO 4.46 + 0.33, PO 4.87 + 0.68. 
As can be seen, at the three gestational days a different 
diet for each day was associated with the largest mean 
pup weight. Therefore, no diet regimen was consis- 
tently associated with smaller pup weights, again sug- 
gesting that the quantity of food consumed by the dams 
was not a significant variable in these experiments. 

Pooled samples (0.3 to 0.6 gm) of fetal lung tissue 
were analyzed for APL and the results are shown in 
Table I as milligrams of APL phosphorus per 100 gm 
of tissue. Statistical differences were determined by 
means of Student's t test. 

As can be seen, the increase in APL concentration is 
less during the last 3 days of gestation in the absence of 
maternal dietary fat than with the fat-containing diets 
In addition, rats had significantly increased APL or 
.gestational days 20 and 21 on the PO diet when com- 
pared to the CO diet. One can only surmise that this 
latter difference is due to the palmitic acid content. 

These data provide interesting speculation regard- 
ing human pregnancy. One might logically wonder 
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whether newborn infants of mothers who are on a low 
palmitic acid diet might be more susceptible to the de- 
velopment of respiratory distress syndrome than new- 
born infants of mothers who are not on such a diet. 
One might also speculate on the feasibility of using a 


palmitic acid-rich dietary supplement in pregnant 


women prior to elective induction of labor or cesarean 
section in order to ensure adequate substrate for sur- 
factant synthesis. Further study along these lines would 
appear to be definitely indicated. 

While dietary saturated fat has for many years been 
in ill repute in the medical and nutritional literature, 
this may be one instance in which it may be superior to 
its unsaturated counterpart. Only time will provide the 
answer. 
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Serial ultrasonographic biparietal 
diameters for prediction of estimated 
date of confinement 
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CURRENT RECOMMENDATIONS for the management 
of high-risk pregnancies often include the use of serial 
sonographic determination of the fetal biparietal di- 
ameter (BPD). In addition to information obtained on 
the rate of fetal growth, serial examinations are felt to 
provide a check on the accuracy of a single reading." 
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Table I. Accuracy of prediction: First and second examinations and arithmetic mean (days) 


Probability 
Gestational age (mean + SD) 21.7 = 2.9 26.7 + 2.6 p < 0.01 
Actual error (mean + SD) =21 = 10:8 —0.94 + 10.9 —-16+ 9.8 p > 0.05 
Absolute error (mean + SD) oot 71 8.4 + 6.9 132 267 p > 0.05 


*Unpaired Student's t test 


The present study was designed to evaluate the efficacy 
of a second BPD between 18 and 30 weeks’ gestation in 
the prediction of onset of labor. 

The study group consisted of 50 consecutive patients 
who had at least two BPD determinations between 18 
and 30 weeks’ estimated gestational age (as determined 
by measurement of BPD). All studies were conducted 
during 1978 at the National Naval Medical Center and 
only patients who subsequently entered spontaneous 
labor were included. Dubowitz scores on all infants 
were consistent with term pregnancy (>38 weeks’ ges- 
tational age). Ultrasonographic examinations were per- 
formed by trained technicians under the guidance of 
staff radiologists. All scans were performed with the 
Picker System 80L-D1 system.* Determinations of BPD 
were made with B-mode ultrasonography from leading 
edge to leading edge and measured with electronic 
calipers. Estimations of gestational age were made 
from a table of composite means of previous reports.” 

Accuracy of prediction was determined by analysis of 
the difference between the sonographically predicted 
estimated date of confinement (EDC) and the date of 
onset of spontaneous labor. Actual error (prediction 
earlier than labor expressed as a negative error and 
one later than labor expressed as a positive error) and 
absolute error (discrepancy in either direction) were 
calculated for the first. and second scans, and the 
arithmetic mean of two values was determined. All er- 
rors were expressed in days (Table I). Comparisons 
were made by means of the unpaired t test with sig- 
nificance accepted as p < 0.05. 

Results indicate that the combined result of both 
examinations did not add to the accuracy of EDC pre- 
diction. Although the absolute error was reduced by a 
mean of 1.2 days when results were combined, a study 
population of over 300 patients would be required to 
establish this difference as statistically significant. 

The use of sonographic determinations of BPD has 


_ become an integral part of current obstetric practice. 


Most authors have recommended that for optimal 
value these assessments must be begun prior to the 
thirtieth week of pregnancy. Multiple determinations 
of the fetal BPD have been recommended in a number 
of clinical situations in which accurate prediction of 
fetal age is important. Although the use of serial 


*Picker Corporation, 12 Clintonville Road, Northford, 
Connecticut. 





sonography may aid the clinician in the evaluation of 
the fetus at risk for intrauterine growth retardation 
(IUGR), the present study fails to demonstrate that a 
second BPD determination prior to 30 weeks’ gestation 
significantly improved the prediction of the EDC. 

It is concluded, therefore, that unless a more com- 
plex system such as the GASA method as described by 
Sabbagha and associates,” is utilized or IUGR is sus- 
pected, a single BPD determination between 18 and 30 
weeks’ gestational age is sufficient for predicting the 
estimated date of confinement. This will spare the pa- 
tient the expense and inconvenience of a second 
examination. 
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Multiple pulmonary fibroleiomyomas 


LUKE G. TEDESCHI, M.D: 


Department of Pathology, Framingham Union Hospital, 
Framingham, Massachusetts, and Boston University School of 
Medicine, Boston, Massachusetts 


MULTIPLE pulmonary leiomyomas are an extremely 
rare entity, with 12 well-documented cases recorded in 
the world literature’ and 21 accumulated in the Averill 
A. Liebow Pulmonary Collection.” Despite the infre- 
quency of this entity, it should be considered in the 
differential diagnosis of asymptomatic middle-aged 
women in whom a routine chest x-ray film is compati- 
ble with metastatic neoplasia. 

This communication describes such a case with a 
7-year follow-up. 

A 37-year-old woman was admitted originally to the Dental 
Service for removal of a maxillary cyst. A routine preoperative 
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Fig. 1. Posteroanterior upright chest film showing multiple Fig. 2. Lung biopsy specimen revealing the presence of a 
bilateral pulmonary nodules. well-demarcated nodule. 





Fig. 3. Low-power view of lung with the circumscribed nodule composed of whorled and homoge- 
neous small muscle cells. (Hematoxylin and eosin. x60.) 
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cheśt x-ray examination demonstrated bilateral multiple pul- 
monary nodules compatible with metastatic neoplasia (Fig. 1). 
Her past medical history was noncontributory, with the ex- 
ception of a hysterectomy 16 years previously for fibroids of 
the uterus. Unfortunately, the microscopic slides were not 
available for review nor were previous chest x-ray films ob- 


, tainable. 


The findings on physical examination were within normal 
limits, but because of the chest x-ray film, she underwent a 
battery of investigative studies, including mammography, gas- 
trointestinal series, barium enema, intravenous pyelography, 
and a host of laboratory procedures as well as skin testing for 
bacteriologic and fungal organisms. Findings from all of the 
procedures were within normal limits. 

Subsequently, a thoracotomy on the left side was per- 
formed which revealed the presence of multiple, small, firm 
pulmonary nodules that varied in size from 0.5 to 1.5 cm. in 
greatest diameter. One of the nodules was removed (Fig. 2) 
and examined histologically, It was composed of well-circum- 
scribed smooth muscle cells (Fig. 3) arranged in fascicles of 
spindle-shaped cells with blunt, elongated nuclei and fibrillar 
eosinophilic cytoplasm within a well-vascularized stroma. 

The patient’s postoperative course was uneventful, and 
close follow-up has found that she is asymptomatic, with x-ray 
changes which suggest that the nodules are becoming smaller, 
most likely because of collagenization and scarring. 


Review of the medical literature stresses two prevail- 
ing etiologies for this condition. The first is the desig- 
nation of de novo multiple pulmonary hamartomas of 
the leiomyomatous type.! A hamartoma is classically 
described as a tumor-like malformation that contains 
an abnormal mixture of tissue intrinsic to the site of 
origin. Ultrastructure examination has shown tubular 


October 15, 1980 
Am. J. Obstet. Gynecol. 


epithelial elements intermingled with the smooth mus- 
cle cell. Embryologically, this can be explained by the 
fact that the lung arises from entodermal buds branch- 
ing into the primitive mesenchyme. Granted that most 
pulmonary hamartomas are single and of the chon- 
dromatous type, multicentricity and smooth muscle 
predominance are feasible. 

The other theory shares with this case and all of the 
others in the literature several striking similarities 
which cannot be taken lightly. Mainly, all of the cases 
occurred in women, ages 31 to 63, who had undergone 
hysterectomy from 3 to 20 (mean, 10) years previously; 
and in 18 of 21 cases, benign leiomyomata were found 
in the hysterectomy specimens.” It is proposed that in- 
travascular extension of cords and strands of benign 
myomatous tissue penetrates into the venous channels 
of the pelvis and subsequently spreads to the lungs. 
Similarly, the epithelium which had been described by 
ultrastructure most likely is entrapped respiratory epi- 
thelium.’ 

It must be emphasized, however, that meticulous mi- 
croscopic examination of the uterine leiomyomas, as 
well as the pulmonary nodules, should be carried out so 
as to rule out metastatic low-grade leiomyosarcomas. 
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Low-dose heparin in prevention of venous 
thromboembolism 


To the Editors: 

Low-dose heparin as a prophylactic method for 
prevention of venous thromboembolism has been 
acclaimed as a major advance in the prevention of this 
serious postoperative complication. Although early 
studies noted no significant bleeding sequelae of this 
“subclinical” dose of heparin, more recent articles have 
demonstrated that low-dose heparin may be associated 
with both laboratory and clinical coagulation defects. =° 
Most recently, Chung and colleagues (AM. J. OBSTET. 
GynecoLt. 135:1025, 1979) reported no significant side 
effects of low-dose heparin. The article is worrisome, 
however, in that it is a small series (75 patients divided 
into three study groups) and it apparently disregards 
important information in previous articles on the 
subject. 

Gurewich and colleagues? found that the partial 
thromboplastin time was prolonged greater than two 
times the control value in 15% and 10% of patients at 2 
and 4 hours after 5,000 U of sodium heparin was in- 
jected subcutaneously. It is not surprising that Chung 
and associates did not find this since they checked the 
partial thromboplastin time at 24 and 72 hours postop- 
eratively. The time relationship of heparin administra- 
tion and the partial thromboplastin time were not 
noted in their article. 

The time at which coagulation factors are evaluated 
also appears to be of importance in the evaluation of 
the incidence of thrombocytopenia induced by low- 
dose heparin. Galle and co-workers’? and Hrushesky® 
reported four cases of profound thrombocytopenia at- 
tributed to low-dose heparin. The earliest recognized 
case occurred on the seventh day of heparin adminis- 
tration, while one was noted only after 22 days. Chung 
and associates did not find a significant change in plate- 
let count but they only monitored their patients for 72 
hours postoperatively. 

Finally, with regard to clinically recognized bleeding 
complications, there have been many reports of exces- 
sive intraoperative and postoperative bleeding attri- 
buted to low-dose heparin." Most disturbing is the 
study of Pachter and Riles,’ in which there was a bleed- 
ing and wound complication rate of 27% in the heparin 
group compared to 1.4% in the control group. While 
Chung and associates noted that “there was no exces- 
sive clinical bleeding that could be attributed to hepa- 





rin,” they did not report what criteria confirmed this 
impression. 

Low-dose heparin appears to offer significant ben- 
efits for thromboembolism prophylaxis in high-risk 
groups. The risk of hemorrhage with this therapy is 
important to all surgeons and especially the obstetri- 
cian and gynecologist who often cares for patients at 
low risk for thromboembolic complications. Whether 
the risk of hemorrhage outweighs the benefit of 
thromboembolism prophylaxis (or vice versa) needs to 
be established in large, well-designed studies. However, 
the article by Chung and associates contributed noth- 
ing to our understanding of the potential risks of 
coagulation defects caused by low-dose heparin. 
Further, it seems irresponsible to report that the use of 
5,000 U of subcutaneous heparin every 12 hours has 
no significant risk of hemorrhagic complications based 
on the meager experience of 31 patients whose assess- 
ment of coagulation defects was improperly timed. 

Daniel L. Clarke-Pearson, M.D. 
Division of Gynecologic Oncology 
Department of Obstetrics and Gynecology 
Duke University Medical Center 
Durham, North Carolina 27710 
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Reply to Dr. Clarke-Pearson 
To the Editors: 

In one of the early studies by Kakkar and associates, ! 
it was shown that heparin levels were at their highest 
between 2 and 6 hours after subcutaneous injection of 
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a 5,000 U of heparin.. However, during surgery the 
= plasma heparin levels decrease much more rapidly 
than in normal individuals. Therefore, coagulation 
studies in our report were done not during or imme- 
diately after surgery but at 24 and 72 hours postopera- 
tively in°order to examine the maximum effect of 
heparin. The blood samples were drawn 3 to 5 hours 
the previous heparin dose. The timing of the 
es was carefully planned and tests were done at 
optimum times to evaluate changes caused by 
1. They were not “improperly timed.” 
are well aware of the problem of throm- 


































peutic intravenous doses of heparin and low-dose 
utaneous heparin. However, in this study the 
in was continued for only 5 days postoperatively 
e chances of heparin-induced thrombocytopenia 


nger periods of time following surgery. 

pointed out in our paper we saw none of the 
sponsiveness to heparin as reported by Gure- 
nd colleagues.” In spite of increases of two times 
the control partial thromboplastin times in 10% to 15% 
Poe. ` patients, only three (4.5%) of the patients of 
urewich and colleagues had excessive bleeding. One 
‘these three had ingested aspirin. 

The incidence of bleeding complications during 
parin therapy reported by some authors is indeed 
‘rsome. Other authors have seen no significant 
lifferences in bleeding between control subjects and 
atients receiving low-dose a Kakkar and asso- 


mean Foes of hematocrit between heparinized 
ontrol patients. Although our group of heparin- 


ients with wound hematomas or hematuria. We had 
e patient with hematoma in the heparinized group 
A 1d four patients with wound dehiscence or hematoma 
e control group. 


nterations, radical vulvectomies, or radical hys- 
rectomies with bilateral salpingo- oophorectomy and 
vic node dissection), the risk of pelvic vein throm- 
is and pulmonary embolism is high (not low as 
Clarke-Pearson states). Therefore, such bleeding 
ymplications as wound hematoma or hematuria 

which is seldom caused by heparin), as reported by 
Pachter and Riles, may be minor as compared to the 
danger of deep vein thrombosis and thromboem- 
bolism. 

Our study of 75 patients showed that there were no 
significant changes caused by low-dose heparin in 
coagulation tests which would normally be used to 
i monitor patients. The only exception to this is in the 
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levels of fibrin degradation products, which were much 
lower in the heparinized group. (There is an error in 
the abstract of our paper in line 5 which should have 
read, “There was a statistically significant decrease 
noted in fibrin degradation products ....” The state- 
ments in the “Results” and “Comment” sections are 
correct.) This indicates that the amount of fibrin de- 
position is less in the heparinized patients which is a 
distinct advantage. 

The bleeding seen in these elderly and often debili- 
tated patients on subcutaneous low-dose heparin is 
much less than that in those given therapeutic doses of 
heparin starting 2 days after surgery with subsequent 
oral anticoagulation. Such anticoagulation has previ- 
ously been routine treatment at this institution for rad- 
ical pelvic surgery. 

The criteria for “excessive clinical bleeding attribut- 
able to low-dose heparin” was observation by one or 
both of two experienced pelvic surgeons (Drs. Dillon 
and Chung), estimated blood loss during surgery, and 
incidence of postoperative anemia. 

Louise Lang Phillips, Ph.D. 
428 West 59th Street 
New York, New York 10019 
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Obstetric care of Southeast Asian refugees 


To the Editors: 

The Center for Disease Control has recently pub- 
lished a clinician’s guide to diseases of Indochinese ref- 
ugees. Although these guidelines cover many of the 
disease states encountered in these refugees, notably 
absent, however, is an acknowledgement that the preg- 
nant Southeast Asian refugee may represent an impor- 
tant public health hazard both to her unborn child and 
to obstetric and neonatal care personnel. 

Physicians and nurses involved in the obstetric care 
of Southeast Asian refugees should be alerted that 
these women may be acutely or chronically ill with such 
diseases as hepatitis B, tuberculosis, malaria, a variety 
of intestinal parasite infections, and a variety of heme- 
globinopathies. Detection early in pregnancy of any 
such illness would seem advisable not only because 
obstetric management might be influenced by diag- 
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noses such as chronic active hepatitis or a hemoglo- 
binopathy but also so that, when infectious diseases are 
diagnosed, appropriate isolation precautions could 
be planned for the intrapartum hospitalization and, 
where indicated, arrangements for early prophylaxis of 
or surveillance for disease in the newborn infant could 
be made. 

In specific terms, pregnant Southeast Asian refugees 
should be screened in early pregnancy with at least a 
hemoglobin electrophoresis, a hepatitis B surface anti- 
gen determination, a stool analysis for ova and para- 
sites, and a tuberculin skin test. The many women who 


have a positive tuberculin skin test should be evaluated — 


further for active tuberculosis and an effort should be 


made to ensure that no other family member has active - 
tuberculosis. Additional unusual diseases, such as ma- 


laria, should be considered in women with suggestive 
symptoms. 


Attention to these special concerns for the pregnant 


Southeast Asian refugee will, at the very least, improve 
the obstetric care of these women and may minimize 
the health risk which they can present both to their 
newborn infants and to the physicians and nurses in- 
volved in their care. 


David F. Wender, M.D. 


Department of Pediatrics 
Maine Medical Center 
Portland, Maine 04102 


a Erratum 


Correlation between computed variability 
indexes and subjective evaluation 


To the Editors: 

In a recent article by Escarcena and associates, enti- 
tled “Fetal baseline heart rate variability estimation. I. 
Comparison of clinical and stochastic quantificati 
techniques” (AM. J. OBSTET. GYNECOL. 135:615, 1979) 
the authors concluded that correlation between v 
subjective and stochastic methods was low. Accord 


been no attempt to correlate the computed variab 
indexes with the subjective evaluation of vari 
They failed to cite a report! in this JOURNAL in- 
similar conclusions were reported. This study 
showed that the obstetric staff can be taught to í 
uate the two components of variability with- gr 
precision. 

Veikko Kariniemi, 
Ist Department of Obstetrics and Gynecology 
Helsinki University Central Hospital 
Haartmanink. 2 
00290 Helsinki 29, Finland 
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In the June 15, 1980, issue of the JOURNAL, in the article by Donowitz and Wenzel, í 


entitled “Endometritis following cesarean section,” on page 468, in Table II, the number 
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Infectious Diseases. Focus on Clinical Diagnosis. Edit- 
ed by Haragopal Thadepalli. 848 pages, illus- 
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cover). 
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DALLAS 

Continued growth in the Kaiser/Pruden- 
tial Health Plan membership has created 
opportunities for Board eligible/certified 
physicians in: Obstetrics/Gynecology, 
General Surgery, Internal Medicine, Car- 
diology. Family Practice, Allergy, Pediat- 
rics. Members of the Permanente Medical 
Association of Texas (PMAT) provide 
comprehensive outpatient and inpatient 
care for Health Plan members. Incomes 
are competitive and there is a compre- 
hensive fringe benefit package including 
an incentive income program after two 
years with the Medical Group. 


This is a fine opportunity for qualified 
physicians to combine an active medical 
career free of administrative concerns 
with the pleasures of living in a prosperous 
city of the Southwest. 


Send curriculum vitae to: 
Paul Lairson, M.D. 
The Permanente Medical Association 
of Texas 
7777 Forest Lane — Suite 2444 
Dallas, TX 75230 


Physicians are cordially invited to attend “Update 
in Obstetrics and Gynecology: 1981”, a continuing 
medical education course to be held at the Caribe 
Hilton Hotel, Puerto Rico, March 1-6, 1981. The 
course is sponsored by the Departments of Gyne- 
cology and Obstetrics, The University of Puerto 
Rico School of Medicine and The Johns Hopkins 
University School of Medicine. 


The course is designed for obstetricians and gyne- 
cologists and provides a thorough review of cur- 
rent concepts regarding the management of a vari- 
ety of oncologic, gynecologic, endocrinologic and 
obstetric disorders. 


The course has been approved for 25 cognates, 
Formal Learning, by The American College of 
Obstetricians and Gynecologists. As an organiza- 
tion accredited for continuing medical education, 
The Johns Hopkins University School of Medi- 
cine certifies that this continuing medical educa- 
tion activity meets the criteria for 25 credit hours 
in Category I of the Physician’s Recognition 
Award, AMA and the LCCME. 


_ For further information contact: 
e Program Coordinator, Continuing Education 
* Turner Auditorium Room 19 
710 Rutland Avenue, Baltimore, Maryland 
(301) 955-3168. 





Flagyl (metronidazole) 20 ne 


Warning * 
Metronidazole has been shown to be carcinogenic in 
mice and possibly carcinogenic in rats. (See Warnings ) 


Unnecessary use of the drug should be avoided. Its use 
should be reserved for the conditions described in the 
Indications section 





Indications: For the treatment of symptomatic trichomoniasis in 
females and males when the presence of the trichomonad has 
been confirmed by appropriate laboratory procedures (wel smears 
and/or cultures). Also for the treatment of asymptomatic females 
when the organism is associated with endocervicitis, cervicitis, or 
cervical erosion. T. vaginalis infection is a venereal disease and 
therefore, asymptomatic sexual partners of treated patients should 
be treated simultaneously if the organism is present. The decision 
to treat an asymptomatic male partner who has a negative culture, 
or one in whom no culture has been attempted, is an individual 
one. In any event, the consort should be treated with Flagyl in 
cases of reinfection. Flagyl is also indicated for acute intestinal 
amebiasis (amebic dysentery) and for amebic liver abscess. 


Contraindications: Evidence or history of blood dyscrasia, active 
organic disease of the CNS, the first trimester of pregnancy 
and a hypersensitivity to metronidazole. 


Warnings: Flagyl should not be used in the first trimester of 
pregnancy (see Contraindications). Use with discretion during 
the second and third trimesters of pregnancy and restrict to 
those pregnant patients not cured by topical measures. Flagyl 
(metronidazole) is secreted in the breast milk of nursing mothers. 
It is not known whether this can be injurious to the newborn. 
If used during lactation, an alternative method of feeding may 
be elected. 


Tumorigenicity Studies in Rodents. Metronidazole has shown 
evidence of tumorigenic activity in a number of studies involving 
chronic, oral administration in mice and rats. - 

Most prominent among the effects in the mouse was the 
promotion of pulmonary tumorigenesis. This has been observed 
in all five reported studies in that species, including one study 
in which the animals were dosed on an intermittent schedule 
(administration during every fourth week only). One of the 
mouse studies revealed increases in the incidence of malignant 
lymphomas as well as pulmonary neoplasms associated with 
lifetime feeding of the drug. All these effects are statistically 
significant. 

In two long-term toxicity studies in the rat there was a 
statistically significant increase in the incidence of various neo- 
plasms, particularly mammary tumors, among female rats on 
metronidazole over that noted in the control groups 

Two lifetime tumorigenicity studies in hamsters have been 
reported to be negative. 

Metronidazole has been reported to potentiate the anti- 
coagulant effect of coumarin and warfarin resulting in a pro- 
longation of prothrombin time. This possible drug interaction 
should be considered when Flagyl is prescribed for patients on 
this type of anticoagulant therapy. 


Precautions: Mild leukopenia has been reported during Flagyl 
(metronidazole) use: total and differential leukocyte counts are 
recommended before and after treatment with the drug. especially 
if a second course is necessary. Flagyl may interfere with certain 
Chemical analyses for SGOT. Avoid alcoholic beverages during 
Flagyl therapy because abdominal cramps. nausea, vomiting, 
headaches and flushing may occur. Discontinue Flagy! promptly 
if abnormal neurologic signs occur. Exacerbation of candidiasis 
may occur. In amebic liver abscess, aspirate pus during metro- 
nidazole therapy. 


Adverse Reactions: Nausea, headache, anorexia, vomiting, diar- 
thea, epigastric distress, abdominal cramping, constipation, a 
metallic, sharp and unpleasant taste, furry tongue. glossitis and 
stomatitis possibly associated with a sudden overgrowth of 
Candida, exacerbation of vaginal candidiasis, an occasional re- 
versible moderate leukopenia, dizziness, vertigo, incoordination, 
ataxia, convulsive seizures, peripheral neuropathy. fleeting joint 
pains, confusion, irritability, depression, weakness. insomnia, 
mild erythematous eruptions, urticaria, flushing, nasal congestion, 
dryness of the mouth, vagina or vulva, pruritus, dysuria, cystitis. 
a sense of pelvic pressure, dyspareunia, fever, polyuria, incon- 
tinence, decrease of libido, proctitis, pyuria and darkened urine 
have occurred in patients receiving the drug. Patients receiving 
Flagyl may experience abdominal distress, nausea, vomiting, 
flushing or headache if alcoholic beverages are consumed. The 
taste of alcoholic beverages may also be modified. Fiattening 
of the T-wave may be seen in ECG tracings 
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Address medical inquiries to: 

G. D. Searle & Co. 

Medical Communications Department, Box 5110 
Chicago, Illinois 60680 
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- His trichomoniasis can | | 
make her therapy useless 
unless they both take... 


When the male is not treated for Trichomonas vaginalis, the female— 
no matter how well she cooperates with therapy—probably will become 
reinfected. To arrest this infection/reinfection cycle, both infected 
partners must be treated simultaneously. 





The only systemic trichomonacide—In the female, tichomoniasis 

is a multiorgan disease. Trichomonads invade the vagina, and are often 
deeply entrenched in the endocervix, Skene's and Bartholin’s glands, 
the urethra, and the bladder. The male genitourinary tract has seven 
possible sites of infection. Only the systemic action of Flagyl can 
eliminate sequestered tiichomonads from these sites; topical treat- 
ments are ineffective. 


Effective in both partners— Because it reaches infection sites via the 
bloodstream, Flagyl is the only tichomonacide that is effective in both 
men and women. And Flagyl is the cnly available agent of its kind. 


The only effective trichomonacide for couples 


F lagy I (metronidazcle) | 


Please see adjacent page for brief summary of prescribing information 
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Sure as a new day will dawn, 
Peri-Colace works with gentle, proven predictability 


PERI-COLACE combines the gentle 
laxative and effective stool softener 
so often needed when bowel motility 
is depressed. PERI-COLACE acts gently 
“ to induce peristalsis, while the stool- 
softening agent lets natural intestinal 
water permeate Stools. 


PERI-COLACE is predictable —gentle 
evacuation usually occurs within 8 to 
12 hours. It is useful in obstetrical 
patients, as well as in geriatrics, pre- 
and postoperative patients, the con- 
valescent, in patients with medication- 
related suppression of bowel motility 
and children. 


PERI-COLACE —gentle, proven, pre 
dictable. In capsule and liquid form 


PERIGOLAGE 


casanthranol and dioctyl sodium sulfosucsina 
Gentle laxative plus stool softes 


Mead tlircan 





